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FY  1996  TA/NIST  BUDGET  AUTHORIZATION 


THURSDAY,  MARCH  23,  1995 

U.S.  House  of  Representatives 

Committee  on  Science 
Subcommittee  on  Technology 

Washington,  D.  C. 

The  subcommittee  met,  pursuant  to  call,  at  1:25  p.m.  in  Room 
2318  of  the  Rayburn  House  Office  Building,  the  Honorable  Con- 
stance A.  Morella,  chairman  of  the  subcommittee,  presiding. 

Mrs.  Morella.  Ladies  and  gentlemen,  I  think  I  am  going  to  com- 
mence the  meeting.  Others  will  be  coming  in.  Thank  you  for  wait- 
ing. 

We  may  have  votes  this  afternoon  periodically.  As  you  know,  we 
are  working  on  the  Welfare  bill. 

As  we  commence  this  meeting,  as  the  United  States  strives  to 
move  forward  in  this  era  of  high  technology  and  advanced  scientific 
innovations,  we  must  be  prepared  to  take  full  advantage  of  our 
technological  preeminence  and,  by  so  doing,  there  will  be  a  cor- 
ollary expansion  of  economic  growth  and  opportunity  driving  Amer- 
ica into  the  new  millennium. 

In  Congress  we  are  faced  with  the  challenge  of  attempting  to  ac- 
tively encourage  this  technological  innovation,  while  also  being 
forced  to  operate  under  very  tight  budgetary  constraints. 

The  Members  of  the  Majority  are  committed  to  reducing  the  fed- 
eral spending.  I  am  sure  the  Members  of  the  Minority  are  also. 
Therefore,  we  must  subject  all  federal  programs  to  the  most  careful 
scrutiny  to  assure  that  our  scarce  fiscal  resources  are  most  pru- 
dently spent. 

In  Science  and  Technology  it  is  clear  that  the  commitment  to  re- 
duce our  large  federal  budget  deficit  will  result  in  limiting  our  abil- 
ity to  fund  every  worthwhile  program  fully. 

In  our  committee,  we  need  to  engage  in  a  constructive  dialogue 
and  debate  on  each  program  in  determining  its  value  to  our  Na- 
tion's technological  pre-preeminence  and  ability  to  compete  in  the 
global  marketplace. 

That  is  really  the  purpose  of  our  hearing  this  afternoon  as  we  ex- 
amine the  fiscal  year  1996  budget  request  for  the  Department  of 
Commerce's  Technology  Administration. 

This  subcommittee  has  budget-authorizing  jurisdiction  over  the 
TA  and  its  three  components — the  National  Institute  of  Standards 
and  Technology;  the  National  Technical  Information  Services;  and 
the  Office  of  the  Under  Secretary. 

The  President  has  made  an  Fiscal  Year  1996  budget  request  of 
$1,036  billion  for  all  Technology  Administration  programs.  The  TA 
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programs  received  a  total  of  $872  million  in  Fiscal  Year  1995  ap- 
propriations and,  however,  because  of  the  necessity  of  funding  de- 
fense and  emergency  supplemental  appropriations,  $157.9  million 
in  recessions  to  TA's  Fiscal  Year  1995  appropriation  passed  the 
House. 

Virtually  the  entirety  of  the  President's  Technology  Administra- 
tion budget  request  of  $1,023  billion  is  designated  for  NIST,  our 
Nation's  oldest  federal  laboratory,  and  the  only  one  with  the  ex- 
pressed mission  of  assisting  United  States  industry  with  maintain- 
ing our  international  competitiveness. 

As  many  of  you  know,  I  am  very  familiar  with  NIST  and  its  func- 
tions. Not  only  is  it  in  my  District,  but  I  also  served  on  the  commit- 
tee when  in  the  1988  Omnibus  Trade  Bill  we  renamed  the  old  Bu- 
reau of  Standards  to  the  National  Institute  of  Standards  and  Tech- 
nology and  added  to  it  responsibilities  for  several  programs  de- 
signed to  improve  the  competitiveness  of  American  industry. 

While  I  have  been  a  consistent  NIST  supporter,  I  am  also  sen- 
sitive to  the  concerns  of  other  members  about  the  increase  in  this 
funding  and  the  effectiveness  of  some  of  its  programs,  especially  in 
light  of  our  current  fiscal  constraints. 

These  are  concerns  which  need  to  be  addressed,  and  I  welcome 
the  substantive  discussion  on  these  issues  today. 

I  believe  this  hearing  should  be  helpful,  especially  to  the  new 
Members  of  the  committee  and  of  the  subcommittee,  not  just  for 
use  in  this  committee  but  as  these  issues  are  debated  through  the 
Budget  Committee  this  spring  and  the  Appropriations  Committee 
in  the  summer. 

I  welcome  all  of  our  distinguished  panelists  who  are  appearing 
before  us  today.  Technology  Under  Secretary  Dr.  Mary  Good;  NIST 
Director  Dr.  Arati  PrabhsJcar,  who  are  going  to  be  appearing  on 
this  first  panel,  and  who  have  been  waiting  very  patiently  for  a 
half-hour  to  present  the  President's  budget  request  for  their  agen- 
cies. 

The  second  panel  will  feature  witnesses  who  will  discuss  the  Ad- 
vanced Technology  Program,  the  ATP  program,  which  is  a  NIST 
extramural  program;  the  Manufacturing  Extension  Partnership, 
the  MEP.  Another  NIST  extramural  program  will  be  the  focus  of 
the  third  panel. 

All  witnesses  have  been  asked  to  limit  their  oral  testimony  to 
five  minutes.  The  full  text  of  their  testimony  indeed  may  be  sub- 
mitted into  the  record. 

I  will  recognize  all  of  the  witnesses  in  each  panel  before  we  have 
questions  fi-om  the  Members,  and  each  Member,  alternating  be- 
tween Majority  and  Minority,  will  have  five  minutes  for  question- 
ing. 

I  am  going  to  recognize  Members  in  the  order  in  which  they  ar- 
rived here  at  the  subcommittee  hearing. 

At  this  time,  I  would  like  to  make  an  unanimous  consent  motion 
that  the  hearing  record  be  held  open  for  five  legislative  days  for  in- 
clusion of  testimony  to  be  submitted  by  members  of  any  interested 
parties. 

[No  response.] 

Mrs.  MORELLA.  If  there  is  no  objection,  the  motion  is  agreed  to. 


I  see  that  our  Ranking  Member  is  not  here  yet,  but  I  have  the 
vice  chairman  of  the  committee  who  is  here,  and  I  would  Hke  to — 

Talk  about  perfect  timing. 

As  I  yield  time  to  the  Ranking  Member,  Mr.  Tanner,  I  would  like 
to  thank  him  for  his  input  in  selecting  many  of  the  witnesses  for 
today's  hearing,  and  look  forward  to  continuing  to  work  with  him 
in  the  future. 

Mr.  Tanner? 

Mr.  Tanner.  Thank  you  very  much.  Madam  Chairman. 

I  apologize  for  the  delay.  Our  bill  is  on  the  Floor,  and  we  will 
try  to  do  better  on  our  time. 

I  want  to  thank  you  for  holding  this  hearing.  For  the  sake  of 
time,  I  would  like  to  summarize  my  opening  remarks  and  ask 
unanimous  consent  that  I  be  allowed  to  submit  a  written  state- 
ment. 

I  would  also  like  to  ask  unanimous  consent  for  five  days  for  in- 
clusion of  testimony  or  other  extraneous  materials  that  Members 
might  want  to  include. 

Mrs.  MORELLA.  Without  objection. 

Mr.  Tanner.  In  1904  a  fire  broke  out  in  Baltimore  that  destroyed 
more  than  1,500  buildings  in  an  area  covering  more  than  70  blocks. 
When  fire  companies  fi'om  Washington,  New  York,  Philadelphia, 
Annapolis,  Wilmington,  Chester,  Altoona,  and  York  arrived  at  the 
city,  it  was  like  a  Keystone  Kops  comedy. 

They  discovered  that  few  of  their  hoses  matched  each  other  or 
the  local  hydrants.  What  was  the  problem?  Because  there  were  no 
uniform  thread  standards,  the  Great  Fire  of  Baltimore  destroyed 
most  of  the  city. 

It  took  this  kind  of  catastrophe  for  the  government  to  realize  that 
it  simply  could  not  rely  totally  on  free-market  policies,  but  that  we 
needed  something  along  the  lines  of  a  National  Bureau  of  Stand- 
ards so  that  we  could  set  some  standards  and  avoid  this  sort  of  ca- 
lamity in  the  future. 

Under  the  Reagan  Administration,  the  1988  Omnibus  Trade  Bill 
expanded  NIST  responsibilities  to  include  actively  assisting  U.S. 
businesses  to  develop  high-risk  enabling  technologies  and  helping 
small  and  medium  sized  businesses  meet  the  challenge  of  global 
competition. 

Might  I  say  here,  global  competition  has  been  defined  in  some 
quarters  as  the  ability  of  American  companies  and  American  firms 
to  sell  abroad. 

I  would  suggest  global  competition  occurs  every  day  on  Main 
Street  America  because  everyone  else  in  the  world  is  coming  here 
to  sell  their  products. 

So  I  think  it  is  a  very  narrow,  parochial  view  to  say  that  global 
competition  is  only  occurring  when  American  firms  are  trying  to 
sell  abroad. 

That  is  not  in  my  statement,  but  I  thought  I  would  add  it, 
Madam  Chairman. 

[Laughter.] 

Mr.  Tanner.  I  have  had  first-hand  experience  with  a  MEP  pro- 
gram in  my  State  of  Tennessee  working  with  the  University  of  Ten- 
nessee, and  I  saw — and  I  would  like  to  also  add  that  the  Tennessee 
delegation  has  received  more  than   100  letters  this  past  month 


alone  from  small  and  medium  sized  businesses  in  support  of  these 
types  of  programs. 

I  will  stop  here,  I  think,  Madam  Chairman,  because  I  know  a 
couple  of  the  Members  on  the  Minority  want  to  make  a  statement 
and  I  do  not  want  to  take  all  the  time,  if  that  is  agreeable. 

Mrs.  MORELLA.  Thank  you. 

The  entirety  of  your  statement  will  be  placed  in  the  record,  Mr. 
Tanner.  Thank  you. 

[The  prepared  statement  of  Mr.  Tanner  follows.] 
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In  1904  a  fire  broke  out  in  Baltimore  that  destroyed  more  than  1,500 
buildings  in  an  area  covering  more  than  70  city  blocks.    When  fire  companies  from 
Washington,  New  York,  Philadelphia,  Annapolis,  Wilmington,  Chester,  Altoona,  and 
York  arrived  at  the  city,  like  a  Keystone  Kops  comedy,  they  discovered  that  few  of 
their  hoses  matched  each  other  or  the  local  hydrants.    What  was  the  problem? 
Because  there  were  no  uniform  thread  standards,  the  Great  Fire  of  Baltimore 
destroyed  most  of  the  city.    It  took  a  catastrophe  for  the  government  to  realize  that 
it  couldn't  simply  rely  on  free  market  policies,  but  that  authoritative  action  was 
needed  to  avoid  similar  problems.    Thus  it  was  that  the  National  Bureau  of 
Standards  (NBS)  began  to  take  responsibility  in  the  field  of  commercial  standards. 

Today,  the  successor  of  the  NBS,  the  National  Institute  of  Standards  and 
Technology  (NIST),  supports  a  wide  array  of  manufacturing  activities  across  the 
country.    In  telecommunications,  aerospace,  the  steel  industry,  pharmaceuticals, 
and  yes,  even  still  in  fire  protection,  NIST  continues  to  promote  to  promote  U.S. 
economic  growth  by  working  with  industry  to  develop  and  apply  measurement, 
standards,  and  technology. 

Under  the  Reagan  Administration,  the  1988  Omnibus  Trade  Bill  expanded 
NIST  responsibilities  to  include  actively  assisting  U.S.  businesses  to  develop  high- 
risk  enabling  technologies  and  helping  small-  and  medium-sized  businesses  meet 
the  challenges  of  global  competition.    Two  programs,  the  Manufacturing  Extension 
Partnership  (MEP)  and  the  Advanced  Technology  Program  (ATP),  have  now  been 
functioning  for  almost  five  years.    Results  indicate  these  new  programs,  which  are 
broadly  supported  by  industry,  have  had  wide-ranging  impacts. 

I  have  had  first-hand  experience  with  the  MEP  program  in  my  own  State. 
The  State  of  Tennessee,  working  with  the  University  of  Tennessee,  has  supported 
an  industrial  outreach  program  with  a  proven  track  record  of  success  for  more  than 
thirty  years.    With  the  addition  of  federal  MEP  funds  the  program  has  become  even 
stronger,  assisting  Tennessee  businesses  meet  the  challenges  of  global 
competition.    The  Tennessee  Manufacturing  Extension  Program  now  targets 
industry  sectors  critical  to  the  long-term  competitiveness  of  all  of  Tennessee's 
manufacturers  -  defense  contractors,  vehicle  manufacturing,  and  fabricated  metal- 
parts  manufacturers. 

The  Tennessee  MEP  is  helping  firms  develop  and  implement  strategies  for 
adopting  "electronic  commerce"  technologies,  developing  environmentally 
responsible  manufacturing  processes,  and  ensuring  lean  manufacturing.    Officials  of 
the  Tennessee  program  have  told  me  they  couldn't  not  have  made  these  needed 
changes  to  their  programs  without  the  boost  of  federal  funds  and  the  expertise  of 
existing  MEP  centers. 

I  have  seen  the  benefits  of  this  program  on  companies  in  my  district.   In 


fact,  the  Tennessee  delegation  has  received  more  than  1 00  letters  In  the  past 
month  from  small  and  medium-sized  businesses  in  support  of  this  program.   Typical 
of  the  letters  I  have  .  eceived  is  one  from  a  small  firm  in  Memphis  which  says,  "  To 
be  frank,  it  is  rare  when  anything  connected  to  a  federal  program  has  helped  my 
small  company.   This  is  decidedly  one  of  those  times  and  I  thought  you  should 
know."   Nationwide,  companies  working  with  the  original  seven  NIST-supported 
centers  estimate  collective  bottom-line  results  totaling  $320  million  ~  this  is  on  an 
federal  investment  of  $54  million. 

The  Advanced  Technology  Program  (ATP)  is  built  upon  the  successful 
DARPA  cooperative  industry  programs  at  the  Department  of  Defense.   The 
development  of  the  ATP  program  in  the  late  1 980s  was  the  result  of  a  bipartisan 
realization  that  the  nature  of  corporate  research  had  changed.    Restructuring  at 
U.S.  corporations  had  not  only  reduced  the  numbers  of  employees,  but  changed 
business  practices  as  well.   With  an  eye  to  wall  Street  and  quarterly  reports,  firms 
now  focus  less  effort  on  breakthrough  technology  development  and  relatively  more 
on  incremental  technology  advances  and  commercialization. 

The  ATP  partnership  between  industry,  universities,  and  government  is  an 
attempt  to  reduce  risk  and  speed  the  innovation  process  and  industry  has  broadly 
supported  these  government  efforts.   A  recent  position  paper  by  the  National 
Association  of  Manufacturers  states  "Partnerships  are  an  indispensable  tool  to  the 
private  sector,  and  iiave  become  increasingly  important  in  the  government  sector. 
The  Advanced  Technology  Program  (ATP)  and  the  Technology  Reinvestment 
Project  (TRP)  are  the  two  most  prominent  -  though  by  no  means  only  ~  examples 
of  partnerships  progr  ims."    Other  industry  consortia,  such  as  the  Coalition  for 
Technology  Partnersl'iips,  also  support  these  industry/federal  partnerships. 

As  Congress  and  the  Administration  continue  to  work  at  restructuring 
Federal  research  and  development  programs,  we  should  prune  what  doesn't  work 
and  reinforce  what  does  work.   I  strongly  support  cutting  the  fat,  but  we  shouldn't 
cut  into  the  muscle  too.   There  has  been  a  lot  of  talk  recently  that  the  government 
should  only  support  basic  research.    However,  the  results  of  basic  research  are 
available  to  everyone.    Foreign  industrial  competitors  are  free  to  scoop  these 
results  and  get  them  to  the  market  faster.  We  must  also  strive  to  create 
partnerships  which  will  help  our  businesses  move  high-risk  technologies  to  the 
market-place. 

More  importantly  we  must  maintain  consistency  in  Federal  programs.   Many 
people,  including  Members  on  this  Committee,  have  argued  that  the  R&D  tax  credit 
has  never  been  fully  utilized  by  the  industry  because  that  it  has  never  been  made  a 
permanent  part  of  the  tax  code  -  that  companies  couldn't  make  long-term  R&D 
investments  without  assurance  of  having  the  credit.   American  companies  of  all 
sizes  have  made  commitments  to  and  investments  in  the  ATP  and  MEP  programs. 


To  blindly  and  suddenly  terminate  these  programs  for  ideological  reasons  without 
any  attempt  at  rigorous  evaluation,  will  once  again  emphasize  the  federal 
government's  inability  to  reliably  partner  with  industry. 

Today's  hearing  isn't  about  mindless  bureaucrats  grinding  away  in  offices 
far-removed  from  the  needs  of  the  American  public.    It  is  about  an  agency  that  has 
an  immediate  impact  on  the  economic  vitality  of  the  country.   The  results  of  NIST 
programs  reach  into  our  States,  our  districts,  and  our  homes.    NIST  measurement 
services  and  products  help  U.S.  companies  keep  their  production  processes  running 
smoothly,  efficiently,  and  safely.    The  industry-led  and  merit-based  ATP  and  MEP 
programs  which  are  industry-led  and  competitive-based,  are  creative  and  effective 
uses  of  taxpayers'  dollars,  helping  industry  develop  new  technologies  and  meet 
global  competition  head-on. 

Ninety  years  a  .^o,  it  took  a  disaster  for  the  Federal  government  to  realize  that 
it  could  not  rely  solely  on  "market  forces",  that  it  needed  to  work  actively  with 
industry  to  ensure  the  efficient  utilization  and  adoption  of  technology.    Over  the 
years  NIST  programs  have  evolved  to  meet  the  changing  needs  of  American 
manufacturers.    It  is  our  responsibility  to  assist  this  continuing  evolution  and 
continue  the  tradition  of  working  with  industry  to  maintain  a  strong  U.S. 
manufacturing  base. 

I  want  to  thank  Chairwoman  Morella  for  holding  this  balanced  hearing  on 
NIST  programs.   NIST  activities  have  enjoyed  strong  bipartisan  support  in  the  past 
and  I  hope  that  we  cdn  work  together  to  develop  an  authorization  bill  that  benefits 
the  constituents  we  serve  and  the  Nation  as  a  whole. 


Mrs.  MORELLA.  I  would  like  to  now  recognize  the  Vice  Chairman 
of  the  Subcommittee,  Mr.  Calvert. 

Mr.  Calvert.  Thank  you,  Madam  Chairman. 

I  have  no  opening  statement.  I  just  would  look  forward  to  listen- 
ing to  the  testimony  and  asking  my  questions. 

Mrs.  MoRELLA.  Thank  you. 

Ms.  Lofgren? 

Ms.  Lofgren.  Thank  you,  Madam  Chairwoman. 

I  have  a  statement  I  would  like  to  insert  in  the  record,  but  I 
would  just  like  to  make  a  few  comments. 

First,  I  am  very  happy  to  be  here  and  certainly  acknowledge  your 
fine  leadership  in  this  area.  I  think  NIST  has  provided  crucial  sup- 
port to  our  high  technology  sector,  and  I  believe  that  continued 
funding  for  NIST  and  its  programs  is  really  vital  to  the  future  suc- 
cess of  our  economy  and  should  be  one  of  the  highest  priorities  we 
have  as  we  look  to  create  high-paying  jobs  and  an  export  economy. 

As  the  representative  for  Silicon  Valley  on  this  committee,  I  am 
well  aware  of  many  of  the  advances  and  successes  of  NIST  in  the 
high  tech  arena.  I  look  forward  to  hearing  more  about  that  today. 

I  am  also  mindful  that  the  NIST  budget  represents  just  1  percent 
of  our  annual  federal  research  budget,  and  yet  this  tiny  investment 
is  really  a  vital  link  in  the  research  chain. 

It  really  is  not  going  to  do  our  economy  a  lot  of  good  if  we  have 
exciting  new  technology,  but  lack  the  ability  to  really  translate  that 
technology,  and  to  move  it  out  into  the  commercial  and  private  sec- 
tor. 

So  I  am  especially  looking  forward  to  hearing  about  ATP  and 
MET,  as  well  as  the  other  intramural  programs.  And  I  will  not  talk 
further  because  I  am  eager  to  hear  from  all  of  the  witness. 

Mrs.  Morella.  Thank  you,  Ms.  Lofgren. 

I  would  now  like  to  recognize  Mr.  Gutknecht. 

Mr.  Gutknecht.  Madam  Chair,  I  have  no  statement.  Thank  you. 

Mrs.  Morella.  Ms.  McCarthy? 

Ms.  McCarthy.  Thank  you.  Madam  Chairman. 

I  thank  you  for  the  opportunity  for  this  hearing  today.  I  do  have 
remarks  I  would  like  inserted  into  the  record  and  will  comment 
just  very  briefly  that  I  think,  while  we  on  the  Floor  this  week  are 
talking  about  the  power  of  employment  to  change  a  person's  life, 
we  are  considering  in  this  committee  or  the  full  committee  evis- 
cerating an  inexpensive  program  that  creates  jobs  not  through  an 
entitlement  or  a  public  works  program,  but  through  enhancement 
and  growth  of  existing  businesses. 

Madam  Chairman,  it  is  working  well  in  my  district  and  in  my 
state,  and  I  do  not  think  the  question  before  us  should  be.  Can  we 
afford  NIST? 

It  should  be.  Can  we  afford  to  do  without  a  program  like  this. 

Thank  you.  Madam  Chairman. 

[The  prepared  statements  of  Ms.  McCarthy  and  Ms.  Lofgren  fol- 
low.] 


KAREN  MCCARTHY 

5tm  ChtTmcT.  MissouM 
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STATEMENT  OF  REPRESENTATIVE  KAREN  MCCARTHY 
Technology  Subcommittee,  Committee  on  Science 

Hearing  on  National  Institute  of  Standards  and  Teciinology 
March  23,  1995 


Madam  Chairwoman,  what  this  country  needs  are  more  jobs  that  require  skills,  build  new 
technologies,  and  advance  the  cause  of  our  economy,  science,  and  humanity.  These  are  the  jobs 
that  are  being  created  through  the  "extramural"  programs  of  the  National  Institute  of  Standards 
and  Technology:  the  Advanced  Technology  Program,  the  Manufacturing  Extension  Program,  and 
the  Baldridge  National  Quality  Program. 

Industry  has  recently  lacked  the  dependable  investors  needed  to  fund  capital  in  creating  high-lech 
jobs.  With  ATP  and  MEP,  manufacturers  have  that  patient  investor  to  help  them  make  strategic 
and  technical  adjustments  and  craft  plans  for  the  future.  That  patience,  that  assistance,  means 
profits  and  jobs. 

And  yet,  despite  the  endless  testimonials  on  the  House  floor  this  week  about  the  power  of 
employment  to  change  a  person's  life,  we  are  about  to  eviscerate  a  relatively  inexpensive  program 
that  creates  jobs  not  through  an  entitlement  or  a  public  works  program,  but  through  the 
enhancement  and  growth  of  existing  businesses.  These  businesses  include,  in  my  home  state,  an 
Allied  Signal  plant.  Southwestern  Bell,  and  dozens  of  smaller  manufacturers  including:  Clay  and 
Bailey,  American  Echo,  Midland  Lithographing,  Dematech,  Butler  Manufacturing,  ITC  Plastics, 
Precision  Fabricators,  and  Package  Service  Co. 

The  Mid-America  Manufacturing  and  Technology  Center  has,  in  my  district  alone,  increased 
annual  sales  for  its  clients  by  $10,500,000  and  decreased  annual  costs  by  $7,556,000.  The 
average  wage  of  the  90  jobs  directly  created  or  retained  by  MAMTC  is  over  $14  an  hour. 

Under  the  President's  budget  for  FY  1996,  the  budget  for  NIST  Industrial  Technology  Programs 
is  $642  million.  NIST  isn't  the  final  answer  to  unemployment  or  underemployment,  it  isn't  the 
only  answer  to  our  need  for  enhanced  technology,  but  NIST  represents  an  inexpensive,  innovative 
start.  The  questions  isn't  "Can  we  afford  NIST?"  The  question  is,  "Can  we  afford  to  do  without 
a  program  like  NIST?" 
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OPENING  STATEMENT 

THE  HONORABLE  ZOE  LOFGREN 

BEFORE  THE 

SUBCOMMirTEE  ON  TECHNOLOGY 

HEARING  ON 

TECHNOLOGY  ADMINISTRATION  (TA)  / 

NATIONAL  INSTITUTE  OF  STANDARDS  AND  TECHNOLOGY  (NIST) 

FISCAL  YEAR  1996  AUTHORIZATION 


Madame  Chairwoman: 

I  am  very  pleased  that  so  many  witnesses  were  able  to  join  us  today  to  testify  about 
the  National  Institute  of  Standards  and  Technology's  programs.  NIST  provides  crucial 
support  to  our  high-tedinology  sector,  and  I,  for  one,  believe  that  continued  funding  for 
its  programs  is  vital  to  the  future  success  of  our  economy,  and  should  be  very  high  on  our 
list  of  priorities. 

I  am  very  concerned  about  recent  critical  comments  about  the  role  of  NIST 
programs  and  towards  scientific  research  in  general.  Today,  we  will  hear  from  several 
witnesses  how  programs  such  as  the  Advanced  Technology  Program  and  the  Manufacturing 
Extension  Program  have  stimulated  research  and  development  in  their  industry,  increased 
manufacturing,  and  created  jobs.  As  Silicon  Valley's  representative  to  this  Committee,  I 
am  well  aware  of  the  current  research,  from  laser  technology  to  advanced  software,  that 
NIST  is  encouraging  through  its  extramural  programs. 

It  is  wrong  to  believe  that  cutting  corporate  taxes  alone  will  encourage  private-sector 
R&D.  Statistics  have  shown  time  and  again  that  this  is  just  not  the  case.  It  is  naive  to 
insist  that  we  have  little  to  show  for  our  federal  research  efforts:  the  Internet  is  but  one 
example  of  federal  technology  that  now  permeates  our  society.  Proposals  to  slash  federal 
investment  in  research  and  development  are  short-sighted,  and  bode  pooriy  for  the  long- 
term  health  of  our  technological  and  scientific  competitiveness. 

The  NIST  budget  represents  just  one  (1)  percent  of  our  annual  federal  research 
budget.  Yet  this  tiny  investment  is  a  vital  link  in  our  research  chain.  ATP  and  MEP,  as 
well  as  NIST's  intramural  programs,  provide  the  means  to  disseminate  technology 
throughout  industry,  where  it  can  be  used  to  fuel  growth,  keep  us  competitive  in  the  global 
market,  and  create  jobs.  What  is  the  point  of  spending  hundreds  of  millions  of  dollars  on 
research  into  advanced  composite  materials,  for  example,  if  the  fruits  of  this  research  are 
unavailable  to  manufacturers  and  companies? 

Madame  Chairwoman,  I  hope  that  our  hearing  today  raises  awareness  about  the 
importance  of  NIST's  role  in  ensuring  our  country's  place  in  the  global  mark^  and  dispels 
some  of  the  myths  that  seems  to  be  circulating  about  these  programs.  Let  us  sot  sacrifice 
our  long-term  economic  competitiveness  and  prosperity  in  favor  of  short-dghted,  ill- 
conceived  budget  cuts. 
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Mrs.  MORELLA.  Thank  you. 

And  now  let  us  hear  from  our  first  panel. 

Dr.  Good,  we  will  start  with  you  Eind  Dr.  Prabhakar. 

STATEMENT  OF  DR.  MARY  GOOD,  UNDER  SECRETARY  OF 
TECHNOLOGY,  UNITED  STATES  DEPARTMENT  OF  COM- 
MERCE, WASHINGTON,  D.C. 

Dr.  Good.  Thank  you  very  much,  Madam  Chairwoman,  and  the 
other  members  of  the  subcommittee. 

We  are  delighted  to  be  here  today.  It  is  always  a  pleasure  to  tes- 
tify to  this  group,  particularly  about  the  Technology  Administra- 
tion. 

First  of  all,  we  really  would  like  to  thank  you  very  much  for  hav- 
ing this  authorization  hearing,  and  for  the  continued  support  that 
you  have  given  our  efforts  in  the  past.  It  has  been  really  a  pleasure 
to  work  with  you,  and  we  look  forward  to  working  with  you  in  the 
future.  Thank  you. 

What  I  want  to  talk  about  today — and  between  Dr.  Prabhakar 
and  I — I  would  like  to  sort  of  set  the  stage  and  give  you  an  over- 
view of  the  Technology  Administration  and  set  the  stage  of  why 
these  programs  are  so  very,  very  important,  and  then  give  Dr. 
Prabhakar  time  to  discuss  specifically  the  programs  at  NIST,  which 
are  by  far  the  biggest  portion  of  our  budget,  as  you  know. 

We  want  to  talk  about  the  current  need  for  the  federal  involve- 
ment in  promoting  private-sector  innovation,  and  to  explain  how 
the  Technology  Administration  is  involved  in  that  process. 

We  think  that  private  sector  innovation,  along  with  expanded 
markets  for  U.S.  exports,  a  skilled  and  flexible  work  force,  and  a 
sound  climate  for  private  investment  are  really  the  four  pillars  of 
the  future. 

These  are  those  pillars  supporting  sustained  economic  growth 
and  opportunity.  Each  of  those  components  is  essential,  and  a  set 
of  policies  to  strengthen  any  one  of  them  must  take  place  within 
a  framework  that  addresses  all  of  them. 

We  are  in  the  process  of  looking  at  that  pillar  which  has  to  do 
with  the  opening  markets,  at  least  in  the  Department  of  Com- 
merce, or  opening  markets  for  American  companies. 

We  are  also  in  the  business  of  looking  at  innovation.  But  I  would 
remind  the  subcommittee  that  the  Technology  Administration  is 
the  only  federal  entity  whose  only  business  is  to  assess  and  support 
the  Nation's  civilian  technology  base. 

We  have  other  mission  agencies  that  look  at  the  technology  base 
that  is  necessary  for  defense.  We  have  other  agencies  to  look  at  the 
technology  base  for  space  and  for  energy,  but  we  are  really  the  only 
agency  that  has  the  responsibility  for  understanding  what  the  tech- 
nology needs  are  in  the  rest  of  the  civilian  sector  and  how  to  deal 
with  that. 

The  agency  includes  the  National  Institutes  of  Steindards  and 
Technology,  which  you.  Madam  Chairman,  have  talked  to.  You 
know  about  the  extensive  laboratory  operations  that  it  has  in  your 
District  £uid  in  Colorado.  And  you  also  know  about  the  extramural 
programs  which  we  would  like  to  cover  today  in  some  detail. 
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We  also,  as  you  know,  run  the  Quality  Program  which  has  now 
become  a  model  for  how  one  looks  at  quality  across  the  country, 
and  for  that  matter  across  the  globe. 

Dr.  Prabhakar,  since  she  has  been  at  NIST,  has  managed  to 
blend  those  programs  in  a  way  that  is  sort  of  unusual,  and  she 
wants  to  talk  a  little  bit  about  the  fact  that  these  programs,  the 
extramural  programs,  actually  feed  the  laboratory  programs,  and 
vice  versa. 

These  are  not  totally  disconnected  activities. 

The  other  operations  within  the  Technology  Administration  is 
the  National  Technical  Information  Service.  This  organization  pro- 
vides the  data  banks  for  all  of  the  government's  collection  of  science 
and  technology  documents. 

NTIS  is  FEDWORLD,  which  is  an  on-line  information  system 
which  has  really  led  to  a  revolution  in  the  dissemination  of  govern- 
ment collected  information,  including  technical  and  business  infor- 
mation from  around  the  world. 

It  now  serves  over  a  million  customers.  We  will  not  speak  to  that 
agency  today  specifically.  There  is  some  information  in  my  written 
testimony,  but  as  you  know  that  is  a  for  fee  agency  and  therefore 
is  not  affected  by  the  1996  budget  request. 

The  third  component  of  the  Technology  Administration  is  the  Of- 
fice of  Technology  Policy  which  is  a  small  but  talented  group  of  pro- 
fessionals who  do  provide  the  key  analysis  that  we  need  to  try  to 
look  at  where  we  are  and  to  assess  the  technology  position  of  our 
industries,  and  of  our  country  as  a  whole. 

I  will  not  take  the  time  to  look  at  all  of  the  things  that  the  Office 
of  Technology  Policy  does  today,  but  if  I  might.  Madam  Chair- 
woman, I  will  enter  into  the  record  just  a  quick  list  of  the  activities 
which  are  undertaken  in  my  office,  in  the  Under  Secretary's  office, 
and  those  in  the  Office  of  Technology  Policy. 

[The  information  follows.] 
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HIGHLIGHTS  OF  MAJOR  US/OTP  ACTIVITIES 


OFFICE  OF  THE  UNDER  SECRETARY 

Technology  Adminlsljration  Management  The  Under  Secretary's  office  is 
itsponsjtde  for  the  day  to  day  management  and  oversight  of  die  Nadonal  Institute  of 
Staadaids  and  Technology,  die  National  Technical  Information  Service  and  the  Office  of 
Technology  Policy. 

Partnership  for  a  New  Generation  of  Vehicles:  The  Under  Secretary  was  aslocd 
by  die  Presiaent  to  chair  dijs  unique  pailncrehip  among  d>e  Big  Throe  American  anto 
makers,  eight  federal  agencies,  universities  and  suppliers.  The  partnership  has  been 
formed  to  develop  teciinologies  for  a  new  generation  of  vehicles  widi  reduced  emissions 
and  Aid  efficiency  three  times  greater  than  cars  on  the  road  today. 

Civilian  Industrial  Tedinology  Cwnnu'ttee:  The  Under  Secj^ary  serves  as  chair  of 
die  Qvih'an  Industrial  Technology  Committee  of  die  President's  National  Science  and 
Tedinology  Council,  The  CTT  is  responsible  for  cooidbiadng  die  federal  government's 
investments  in  civilian  tedmology,  and  for  managing  several  innovative  public-private 
partnerships,  including  the  PNOV,  the  National  Electronics  Manufacturing  Initiative,  and 
die  Building  ani  ConstructiOD  biitiative. 

Environmental  Industry  Competitiveness:  The  Under  Secretary  is  participating  in 
an  ihtBTageni^  eifort  to  promote  the  rapid  commeicializ^on  of  environmental  technologies, 
and  to  idbnti^  and  address  barriers  to  the  international  competitiveness  of  the  nation's 
environmcntaj  businesses. 

*  Commerce  Science  and  Technology  (ComSc!)  Fellowship  Program:   This 
innovative  program  encourages  die  development  of  btoad  technology  expertise  by  selecting 
and  placing  fellows  in  technology  related  positions  diroughout  the  federal  government 

OFFICE  OF  TECHNOLOGY  POLICY 

Benchmarking:  Comparing  one's  cqierations  against  diose  of  cconpetitors  is  a  well- 
established  means  of  assessing  and  improving  competitiveness.  The  OTP  initiative  seeks 
to  expose  a  broader  cross  section  of  industry  to  die  potential  benefits  of  benchmarking  and 
to  improve  the  types  of  information  provided  by  ^vemmcnt  to  die  private  sector.  OTP 
will  release  benchmarking  studies  on  several  key  industry  sectors  in  the  fall  of  1995.  Ova: 
fifty  of  die  nation's  leading  experts  on  benchmarking  and  industrial  competitiveness  arc 
participating  in  the  OTP  effort  at  little  or  no  cost  to  tne  taxpayer. 

*  Federal  Technirfogy  Partnerships:  OTP  is  evaluating  die  effectiveness  of  various 
partnership  models  used  by  the  government  for  interaction  widi  industry,  and  developing 
metrics  of  success  for  these  programs.  The  report  will  be  based  on  the  experiences  of  the 
private  sector  and  will  present  profiles  of  the  programs,  die  funding,  key  features  and 
issues. 

*  Required  by  legislation  or  international  agreement 
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*  National  Medal  of  T^dinology:  Awarded  annually  by  the  President,  the  Medal  is 
our  nation's  highest  technology  award,  rBcx)gnizing  excellence  in  teduioJogical  innovation 
and  commercialization.  Winners  have  nude  significant  contributions  to  American 
competitiveoesfi,  job  creation,  economic  prospedty.  and  a  higher  standard  of  living. 

Biuhiess  Climate  bitttetive:  This  effort  seeks  to  promote  the  enhancement  of  the 
overall  dimate  fortcchnofogical  innovation  by  identirying,  ex^oring,  and  advocating 
policy  leforms.  Based  on  concerns  voiced  by  industry,  diis  iruUative  provides  a  forum  and 
a  vehicle  for  cons^uus-building  around  regulatory,  capital  fonnalioo  and  other  policy  areas 
designed  id  improve  U.S.  mdustxial  competitiveness. 

*  Maoufadtarlng  Assessment  OTP  is  assessing  the  stiengdis  and  weaknesses  of 
the  nation's  manufacturing  base.  The  rcsuits  wiU  provide  insight  on  the  make  up. 
technological  c^nbilities,  and  geographic  distribution  of  manufacturing  Hnns  in  the  U.S. 

*  Japan  Technical  Literatore  Program:  Under  the  terms  of  the  Japanese  Technical 
Literature  Act,  OTP  serves  as  the  focal  pcnnt  in  the  federal  ggveroment  for  nriDnitoring, 
translating,  and  disseminating  J^anese  technical  informatiorL 

*  IJS.'Jstpan  Mantifacturing  Technology  Fellowships:   This  program  places 
miid-career  engineers  &om  leading  American  companies  into  Japan's  top  manufacturing 
frtms  for  up  to  a  year  to  learn  about  Japanese  manufiau:turing  technologies  and  management 
practices.  A  small  investment  by  the  U.S.  government  in  this  program  leverages  a  much 
larger  investment  by  the  U.S.  private  sector  and  the  Japanese  goverrmient. 

*  Intdllgent  Manufocturing  SysteoK:  This  is  an  industry-led  worldwide  set  of 
alliances  whose  mission  is  to  conduct  intemaUooal  cooperative  research  and  development 
and  to  promote  manufacturing  excellence  for  the  21st  century.  The  U.S.  and  odicr 
partlcq)ants- Japan,  Canada.  Australia,  the  EU  and  EFTA-aie  working  to  create  private 
sector  access  to  the  best  manufacturing  techniques,  technologies  and  systems  world  wide. 

*  U.S.-Israel  S  &  T  Commission:  In  1993,  President  Ginton  and  Prime  Minister 
Rabin  established  the  conunission  to  strengthen  the  private  sector  economies  in  the  U.S. 
and  Israel  i^  promoting  cdlaborative  high  technology  research  partnerships.  In  Pebraaiy 
J  995,  the  wirmers  of  the  first  U.S.-IsiacI  S&T  grants  were  announced  in  Jerusalem. 

*  laternafioiial  S&T  Agreements;  OTP  participates  in  die  review  and  negotiation 
of  an  of  the  U.S.  government's  intnitaliona]  science  and  technology  agreements  to  ensure 
diat  dMse  agreements  benefit  U.S.  industry  and  (he  nation's  economy  to  the  greatest  extent 


*  Clearinghouse  on  State  and  Local  Technology  Initiatives:   This  initiative 
provides  industry  with  information  on  state  and  local  technologyprograms  and  activities. 
OTP  has  arranged  for  this  ftmction  to  be  provided  by  the  "Stabe-l^eral  Technology 
Partnership''  (a  non-profit  co-diaired  by  the  former  Governors  Tbombucgh  and  Celeste, 
and  sponsored  in  part  by  the  Carnegie  Commission  on  Science,  Technology  and 
Oovemment),  the  Natiooal  Technology  Tranter  Center  and  NASA.  The  Paiineisbip  has 
ciealed  the  basic  database  for  the  Clearinghouse  and  has  published  the  first  version  as 
Tartnerdiips:  A  Conopendium  of  State  and  Federal  Cooperative  Technology  Progran^," 
a  640  page  souce  book,  released  on  January  26, 1995. 

*  Required  by  legidatlon  or  {nferoational  agreement 
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Dr.  Good.  We  are  very  fortunate  this  term  to  have  as  the  Assist- 
ant Secretary  of  Technology  PoUcy  Dr.  Graham  Mitchell  who  is  one 
of  the  known  experts  in  the  whole  area  of  technology  policy  in  the 
United  States,  after  a  very  long  history  in  the  private  sector  of 
looking  at  strategic  planning,  and  particularly  strategic  technology 
planning  for  the  private  sector. 

So  if  I  may,  I  will  simply  leave  these  issues  for  the  record  and 
I  will  not  cover  them  in  detail,  but  I  will  leave  them  for  you  all  to 
take  a  look  at. 

My  own  office  as  the  Under  Secretary  provides  for  the  manage- 
ment oversight  for  these  three  agencies,  and  we  make  sure  that  the 
Commerce  Department's  customers — and  our  view  of  our  customers 
are  American  business  and  industry — we  want  them  to  have  an  ag- 
gressive advocate  in  the  development  and  coordination  of  adminis- 
trative-wide technology  efforts,  and  that  these  policies  and  pro- 
grams expand  economic  opportunity  for  all  Americans. 

Now  that  last  program  we  think  is  very  important.  Madam 
Chairman,  because  that  is  essentially  the  business  that  we  are 
about. 

We  will  speak  to  the  details  of  ATP  and  MEP  as  we  go  forward, 
but  let  me  just  say  a  few  other  things  to  put  in  context  for  today's 
discussion. 

One  of  the  issues  is  that  clearly  we  have  over  the  last  few  years 
been  engaged  in  a  long  discussion  of  the  Federal  Government's  role 
in  the  civilian  technology  infrastructure  of  the  United  States.  And 
that  debate  is  still  continuing. 

In  the  past  this  has  been  a  very  bipartisan  debate,  and  we  hope 
that  it  continues  that  way,  and  it  is  our  opinion  that  that  is  exactly 
the  context  in  which  the  debate  should  happen  because,  you're 
right,  in  the  days  of  constricted  budgets  we  have  to  do  the  very 
best  with  the  dollars  that  we  can. 

So  the  issue  is. 

What  are  the  priorities? 

Where  should  they  be  spent? 

Are  we  doing  the  programs  effectively? 

Those  are  all  really  legitimate  questions,  and  we  look  forward  to 
trying  to  answer  those  as  we  go  forward.  But  the  landscape  today 
has  not  changed. 

The  imperative  of  a  global  economy  gets  worse  every  day.  I  par- 
ticularly like  Congressman  Tanner's  comment,  because  he  is  abso- 
lutely correct.  The  global  marketplace  today  affects  absolutely  ev- 
erybody in  the  United  States. 

It  no  longer  just  affects  global  exporters.  Because  if  you  have  a 
small  family-owned  business  and  you  are  making  a  product  for  a 
customer  down  the  street,  your  competitors  can  be  from  anywhere, 
and  today  are  from  anywhere. 

So  it  is  important  that  every  single  business  in  the  United  States 
today  is  indeed  globally  competitive.  It  is  beginning  to  be  true  of 
the  service  industries  as  well  as  the  manufacturing  industry. 

So  the  issue  of  technology  diffusion,  both  in  the  manufacturing 
community  and  the  service  community,  is  becoming  absolutely  crit- 
ical if  we  are  going  to  maintain  the  position  in  the  global  economy 
that  we  would  like. 
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Mrs.  MORELLA.  I  am  going  to  ask  you  to  finish  your  sentence  so 
we  can  continue  with — 

Dr.  Good.  One  last  sentence.  That  is,  technology  is  the  engine 
of  economic  growth.  There  is  a  new  study  that  was  done  by  Mr. 
Boskin  who  was  President  Bush's  Chairman  of  the  Economic  Advis- 
ers, and  the  end  result  of  his  study  is  that  50  percent  of  the  Na- 
tion's economic  growth  since  World  War  II  is  accountable  to  tech- 
nology. 

So  we  cannot  be  talking  about  a  more  important  issue  than  the 
one  we  are  talking  about  today.  We  think  that  the  Technology  Ad- 
ministration is  absolutely  key  to  our  positioning  ourselves  appro- 
priately in  this  environment. 

So  thank  you,  Mr.  Chairman. 

[The  prepared  statement  of  Dr.  Good  follows.] 
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Madam  Chairwoman  and  members  of  the  Subcommittee,  it  is  a  pleasure  to  testify  before 
you  today  on  the  status  and  direction  of  the  Department  of  Commerce's  Technology 
Administration. 

Madam  Chairwoman,  I  would  like  to  begin  by  thanking  you  for  holding  this  authorization 
bearing,  and  for  your  continued  support  of  the  Department's  technology  efforts  over  the 
course  of  your  career.  It  has  been  a  pleasure  working  with  you  in  the  past,  and  I  sincerely 
look  forward  to  our  work  together  in  the  future. 

I  am  here  today  to  discuss  the  current  need  for  Federal  involvement  in  promoting  private- 
sector  innovation,  and  to  explain  how  the  Dqjartmenl  of  Commerce,  and  the  Technology 
Administration,  in  particular,  is  successfully  addressing  this  need. 

We  think  that  private-sector  innovation,  along  with  expanded  markets  for  U.S.  cxpOTts,  a 
skilled  and  flexible  workforce,  and  a  sound  climate  for  private  investment  are  the  four 
pillars  supporting  sustained  economic  growth  and  opportunity.  Each  of  these  components 
is  essential;  and  a  set  of  policies  to  strengthen  any  one  of  them  must  take  place  within  a 
iramework  that  addresses  all  of  diem. 

I  think  that  every  Federal  Department  is  working,  in  one  way  or  another  other,  to 
strengthen  one  or  more  of  Uiese  pillars.  The  Department  of  Commerce,  for  instance,  has 
made  historic  |nt>gress  in  opening  markets  for  American  companies  through  the  successes 
of  agencies  like  the  International  Trade  Administration,  the  Bureau  of  Export 
Administration  and  (he  Patent  and  Trademark  OfFice.  The  Commerce  Department  has  also 
made  impressive  headway  in  encouraging  private-sector  innovation  tbrougli  the  efforts  of 
the  Patent  and  Trademark  Office,  the  National  Telecommunications  and  Informaticm 
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Administration,  the  Economics  and  Statistics  Administration  and  the  Technology 
Administration. 

But  the  Technology  Administration  is  the  only  fcdcraJ  entity  whose  only  business  is  to 
assess  and  suppknt  the  nation's  civilian  technology  base.  Th6  agency  includes  the  National 
Institute  of  Standards  and  Technology  (NIST) ,  with  its  extensive  laboratory  opei-ations 
and  its  extramural  programs  in  Manufacturing  Extension,  Advanced  Technology  and 
Quality  recognition  and  promotion.  Dr.  Arali  Prabhakar,  the  Director  of  NIST,  will  follow 
me  with  a  detailed  analysis  of  the  NIST  programs,  so  I  will  not  discuss  them  in  much  detail 
this  afternoon. 

The  Technology  Administration  also  includes  the  National  Technical  Information  Servide 
(NTIS) ,  which  provides  the  data  banks  for  the  government's  vast  collections  of  .science 
and  technology  docun>ents;  NTliS's  FedWorid,  an  on-line  information  system,  ha.s  led  a 
revolution  in  the  dissemination  of  govemment-collccicd  information  —  including  technical 
and  business  information  from  around  the  world  —  to  a  wide  audience  of  customers. 

The  third  component  of  the  Technology  Administration  is  tiic  Office  of  Technology  Policy 
(OTP),  which  is  a  small  but  talented  and  dedicated  group  of  professionals  who  provide  the 
key  analyses  we  need  to  make  policy  decisions  and  to  assess  the  technology  position  of  our 
industries  and  the  country  as  a  whole. 

My  office  provides  the  management  oversight  for  these  three  agencies.  We  make  sure  that 
the  Commerce  Dcpaitmenl's  "customers"  —  that  is,  American  business  and  industry  — 
have  an  aggressive  advocate  in  the  development  and  coordination  of  Administration-wide 
technology  efforts;  and  diat  the.se  policies  and  programs  expand  economic  opportunity  for 
all  Americans.  This  last  point  about  our  activities  is  particularly  impoitant.  Madam 
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Chairwoman,  for  many  of  our  programs,  like  the  Advanced  TechnoJogy  Program,  have 
been  unfairly  hkcned  by  some  to  "corporate  welfare." 

I  believe  that  nothing  could  be  further  from  the  truth.  "Corporate  welfare"  would  offer 
companies  what  amounts  to  an  entitlement  to  an  operating  subsidy,  creating  a  dependency 
on  government  assistance  that  is  both  irresponsible  and  wasteful.  "Corporate  welfare" 
might  boost  a  company's  short-term  profits,  but  it  docs  little  to  increase  the  firm's  and  (he 
Nation's  productive  capacity. 

This  does  not  describe  our  endeavors,  and  it  certainly  does  not  describe  the  Advanced 
Technology  Program.  The  ATP,  for  example,  is  cost-shared,  with  industry  footing  on 
average  over  half  the  bill  for  investing  in  enabling  and  emerging  technologies  — 
investments  which  may  actually  reduce  their  short-term  profits  in  order  to  promote  their 
long-term  competitiveness.  The  ATP  is  rigorously  competitive,  with  private-  and  public- 
sector  experts  assessing  both  the  technical  feasibility  and  the  business  plan  of  each  project. 
The  program's  participants  arc  strictly  accountable  for  the  work  they  have  undertaken  widi 
taxpayer  assistance,  and  the  project  awards  have  very  clear  time  limits. 

Do  participating  companies  stand  to  profit  from  the  ATP  partnership?  Of  course  they  do, 
but  only  because  they  invest  their  own  resources  in  developing  technologies  v^^ith  a 
.significant  potential  commercial  impact.  More  importantly,  while  economic  benefits  of 
private-sector  innovation  must  be  fully  captured  by  the  companies  who  invest  in  R&D  and 
who  capitalize  on  their  investments  by  making  better  products  and  services,  the  benefits  of 
innovation  are  broad-based:  The  improved  products  and  services  borne  of  successfiil  RAD 
efforts  benefit  American  consumers  with  higher-quality,  lower-cost  goods;  and  they  make 
the  producing  firms  more  competitive.  Over  time,  as  consumers  and  suppliers  gain  from 
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each  producer's  success,  and  as  new  tcchnoJogies  create  new  markets  and  new  companies, 
the  benefits  of\his  technology  partnership  ripple  throughout  the  Nation's  economy. 

I  came  to  my  position  as  Under  Secretary  for  Technology  from  a  somewhat  varied 
background.  I  spent  over  20  years  in  the  Louisiana  State  University  system  as  a  Professor 
of  Chemistry  and  a  Professor  of  Material  Science  in  the  Engineering  Research  Division.  I 
followed  that  experience  with  13  years  in  industry  as  a  research  manager  and  finally  a 
Senior  Vice  President  for  Technology  for  Allied  Signal,  a  company  with  extensive 
businesses  in  aerospace,  automotive  components,  and  chemical  products.  I  also  spent  1 1 
years  as  a  Presidential  Appointee  on  the  National  Science  Board,  with  three  of  those  years 
as  the  Chairwoman  of  the  governing  body  of  the  National  Science  Foundation.  I  also  spent 
two  years  on  the  President's  Committee  of  Advisors  for  Science  and  Technology  during 
the  last  Administration. 

I  provide  this  background  only  to  indicate  that  my  views  on  science  and  technology  policy 
are  colored  by  my  experiences  in  basic  science,  commercial  research  and  development,  and 
science  and  technology  policy.  This  background  and  my  interest  in  what  I  perceive  to  be 
one  of  the  greatest  issues  for  the  future  convinced  me  to  accept  this  Presidential 
appointment  to  help  guide  and  manage  the  government's  civilian  technology  efforts. 

Madam  Chairwoman,  the  political  landscape  may  indeed  have  shifted  in  recent  months,  but 
one  thing  has  not  changed:  the  imperative  of  a  new  global  economy,  I  believe  that  our 
job  —  to  ensure  that  American  companies  and  workers  meet  the  challenge  of  a  changing 
world  —  remains  one  of  the  highest  priorities  for  the  federal  government. 

We  believe  that  technology  is  tlie  engine  of  economic  growth  —  at  least  that  is  what  a  vast 
body  of  respectable  economic  research  teaches  us.  What  Robert  Solow  proposed  in  his 
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legendary  economic  growth  model,  finds  a  deepening  wcJJ  of  support  today.  Recent 
economic  research,  for  example,  attributes  roughly  SO  percent  of  the  Nation's  economic 
growth  since  World  War  n  to  technology.*  I  ardently  believe  that  the  Federal  government 
has  the  c^ubility  and  the  tesponsibility  to  help  American  companies  and  workers  meet  die 
challenge  of  this  period  of  fundamental  economic  transition  by  promoting  civilian 
technology. 

The  govcmm^t's  civilian  technology  efforts  were  started  and  developed  for  one  principal 
reason  —  to  strengthen  U.S.  competitiveness.  They  resulted  from  a  bi-partisan  consensus 
to  address  a  recognized  need  that  emerged  in  the  mid- 1 980s,  that  U.S.  workers  and  firms 
must  maintain  the  sharpest  competitive  edge  in  an  economy  that  piis  their  cffoits  against 
those  of  able  competitors  from  around  the  world. 

The  Cold  War  may  well  be  over.  Madam  Chairwoman,  but  a  new  baiUcfield  has  emerged 
in  the  form  of  a  global  marketplace;  and  able  competitors  from  around  the  world  are 
fighting  for  a  share  of  it  What  this  means  for  ihe  Natibn  as  a  whole  is  that  our  economic 
security  is  as  critical  as  our  military  strength  in  protecting  the  country's  future.  What  this 
means  for  American  businesses  and  workers  is  that  their  ability  to  compete  —  to  produce 
the  highest  quality  goods  and  services  at  the  lowest  possible  cost  —  has  never  been  more 
important.  What  this  means  for  all  of  us  in  diis  room,  everyone  whose  business  is  federal  s 
science  and  technology  policy,  is  tl)at  promoting  civilian  technology  has  never  been  more 
critical  to  our  country's  economic  future. 

Our  programs  and  policies  have  been  guided  and  shaped  by  a  set  of  unshakable  principles. 
Let's  now  take  a  few  minutes  to  explore  both  the  principles  of  government's  involvement 
in  civilian  technology  efforts  and  tlie  history  of  federal  science  and  technology  policy. 


Boskjn  and  Lau,  1992. 
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I  will  start  by  saying  up  front  something  J  think  we  can  all  agree  on.  Clearly  it  is  the  private 
sector  thai  is  responsible  for  the  production  of  competitive  products  and  processes  and  the 
creation  of  wealth  and  new  jobs.  The  government  cannot  fulfill  these  obligations  and  must 
let  the  market  drive  where  these  technologies  need  to  be  nurtured. 

However,  the  approximately  $70  billion  of  research  and  development  funding  that  is  spent 
by  the  Federal  Government  is  for  the  most  part  in  areas  that  are  widely  recognized  as  the 
appropriate  role  for  government.  For  the  past  50  yiars,  during  the  Cold  War  era,  we  have  ' 
funded  basic  research,  particularly  at  our  universities,  and  we  have  provided  the  resources 
for  our  mission  agencies  to  do  the  necessary  applied  research  and  development  to  meet  their 
mission  goaJs-iThesc  mission-related  activities  arc  a  major  share  of  the  $70  billion  and 
tliey,  over  time,  have  contributed  to  overall  health  and  prosperity.  The  eariy  investments  in 
electronics  and  aerospace  by  the  Department  of  Defense  helped  to  create  our  world-class 
computer  and  aerospace  industries.  The  dedicated  research  funding  for  the  National 
Institutes  of  Health  has  been  the  major  source  of  the  creative  ideas  which  have  Jed  to  major 
discoveries  and  developments  in  the  pharmaceutical  and  medical  industries.  In  addition, 
mission-related  research  has  provided  many  breakthroughs  in  energy  conservation  and 
energy  development  which  would  not  have  been  profitable  for  the  private  sector.  Finally, 
the  space  technologies  developed  by  NASA  have  made  major  contributions  to  the  private 
sector  in  the  f6rm  of  new  materials,  better  aerospace  components,  and  new  satellite 
communications  systems,  just  to  name  a  few. 

Thus,  for  the  last  50  years  our  science  and  technology  policy  has  been  to  .support 
fundamental  research  in  our  universities  and  at  the  same  lime  create  one  of  the  best  cadres  , 
of  technical  talent  in  the  world.  The  basic  scierice  effort  was  coupled  with  our  mission- 
related  applied  research  and  development,  which  provided  significant  "spin-off  benefits  to 
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those  sections  of  tbc  private  sector  which  met  the  mission  goaJs  of  tlic  Defense  Department, 
the  Department  of  Energy,  NJH,  and  NASA.  At  the  same  lime,  many  of  these  investments 
seemed  extraordinarily  high  risk,  and  indeed  some  paid  off  and  others  did  not.  But  the  fact 
that  many  of  diese  technology  missions  were  high  risk  did  not  deter  us  from  seeking 
successful  technologies  to  achieve  our  missions.  During  those  50  years,  we  also  had  an 
industriaJ  sector  which  used  a  significant  portion  of  its  income  to  build  a  technology  base 
through  the  legendary  corporate  laboratories  of  companies  like  General  Electric,  DuPont, 
AT&T  Bell  Laboratories,  and  odiers  that  all  of  us  could  name. 

Thus,  our  technology  policy  of  die  past  i50  years  has  been  successful.  But  it's  now  1995, 
not  1945.  The  world  is  very  different  than  it  was  then,  and  we  must  change  our  policy 
approaches  to  meet  new  challenges. 

For  example,  even  our  definitions  ofirescarch  and  development  are  changing:  Let's  take  the 
distinction  between  basic  and  applied  research.  One  problem.  Madam  Chairwoman,  is  that 
it  is  not  always  easy  or  useful  to  pigeonhole  research  as  "research  urtderlaken  for  the 
purpose  of  gaining  a  fuller  knowledge  of  a  subject  without  regaid  to  practical  applications," 
the  dcfmition  of  basic  research,  or  as  "research  undertaken  to  gain  the  knowledge  as  to 
how  a  specific  need  can  be  satisfied,"  the  definition  of  applied  research.  Would  anyone 
really  feel  comfortable  saying  research  undertaken  to  get  a  better  und^standing  of  cellular 
biology  is  basic,  but  the  exact  same  research  undertaken  to  get  an  idea  as  to  how  we  might 
develop  a  treatment  for  leukemia  is  applied  or  dcvelcq>mental  research? 

Those  of  iis  who,  like  myself,  have  spent  15  years  in  industrial  research  laboratories,  know 
that  such  distinctions  are  not  too  useful,  and  especially  not  if  based  on  the  so-called 
"purpose"  or  motive  behind  the  research.  Every  dollar  that  my  former  employer  spends  on 
R&D  is  an  investment  in  future  profits;  every  bit  of  it  is  intended  at  some  point  to  be 
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applied  to  something  related  to  the  company's  line  of  business.  However  much  the  bench 
scientist  may  be  motivated  by  a  thirst  for  pure  knowledge,  the  vice  president  for  R&D,  the  '■ 
CFO,  the  CEO,  and  the  stockholders  arc  all  motivated  by  the  expectation  that  the  findings 
will  be  put  to{>ractica]  use  for  the  company.  The  same  argument  can  be  made  about  basic 
energy  research  and  the  search  for  solutions  for  improved  energy  efficiency  conducted  in  a 
variety  of  energy-related  industries.  To  the  extent  we  make  distinctions  in  classifying 
research,  pertiaps  we  should  think  of  research  according  to  the  time  frame  —  that  is,  as 
having  short-term  or  long-term  payoff  potential.  Or  perhaps  we  should  think  about  the 
distinction  between  prc-competitive,  or  generic  research  and  commercial  product  and 
process  research. 

b)  addition  to  the  closing  gap  between  basic  and  applied  research,  two  other  significant 
changes  have  taken  place  in  the  last  few  years  which  make  traditional  technology  policy 
inadequate  for  the  next  century.  The  first  of  these  changes  in  the  bnital  competitiveness  of  a 
global  economy  where  products  and  services  can  be  delivered  from  all  over  the  world.  To 
be  able  to  compete,  American  companies  —  large  and  small  —  must  provide  high-quality 
products  at  competitive  prices,  and  deliver  them  in  a  timely  fashion.  These  global 
competitive  pressures  have  forced  our  industries  to  rethink  their  decisions  to  invest  in  a 
broad  technology  pool,  which  provided  technology  for  themselves,  but  also  spilled  over 
for  the  good  of  the  country  and  the  world  at  large.  Thus  today,  instead  of  investing  in 
broad-based  central  laboratory  activities,  we  find  our  industries  devoting  90  percent  or 
even  a  higher  portion  of  their  available  investment  resources  into  shorter-term  product 
development  and  process  improvement.  This  is  not  an  indictment  of  the  industry,  but  an 
acknowledgment  that  intense,  global  competition  requires  a  focus  on  providing  competitive 
products  with  short  lifetimes  and  generally  lower  margins. 
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Secondly,  the  current  product  Jife  cycje  requires  the  renewal  of  products  or  the  replacement 
of  products  by  new  ones  on  a  much  faster  lime  scale  than  our  old,  lincai  research-to- 
product  development  mode!  would  allow.  In  the  electronics  industry,  for  example,  the 
lifetime  of  a  new  model  of  persona]  computer  is  less  than  two  years. 

In  short,  our  old  way  of  doing  business,  where  we  c;^cctcd  the  industry  to  develop  much 
of  its  own  long-term  enabling  and  emerging  technologies  with  a  new  product  cycle  of  1 5 
years  is  obsolete  and  simply  unworkable.  Today  we  must  rethink  how  this  system  works 
and  what  we  tan  do  to  support  it,  so  that  it  helps  American  companies  and  workers 
compete  and  win  in  the  global  economy.  We  must  promotie  a  system  that  encourages  U.S. 
firms  to  conduct  R&D  and  advanced  manufacturing  here  in  the  United  States,  which  will 
create  high-wage  jobs  and  strengthen  the  nation's  intellectual  environment  for  fuUire 
research. 

One  reaction  among  U.S.  businesses  to  some  of  the  changes  I  have  just  described  has  been 
to  outsource  their  R&D  activities.  Corporations  which  once  relied  solely  on  tlieir  private 
laboratories  for  the  bulk  of  their  R&D  needs,  now  find  external  sources  of  technology  in 
other  companies,  universities,  industry  consortia,  or  Federal  laboratories.  Tlic  mechanism 
that  has  made  the  outsourcing  of  technology  an  a^jpealing  option  to  companies  is  the 
emergence  of  partnerships. 

It  is  simply  not  enough  to  invest  in  basic  research  and  mission  R&D  and  hope  that  our 
industrial  sector  will  be  able  to  utilize  that  technology  base  in  a  timely  and  effective  manner. 
All  of  our  effective  national  competitors  have  looked  at  ways  to  bridge  this  gap,  and  many 
of  them  —  e.specially  Europe  and  Japan  — spend  significandy  higher  portions  of  tiieir 
budget  on  this  than  we  do.  It  is  my  view  that  our  approach  of  using  industry-led 
partnerships  is  by  far  the  most  efficient  and  cost-effective  strategy.  In  fact,  I  believe  that  we 
will  not  have  the  growth  in  our  technology-ba.sed  industries  at  the  turn  of  the  century  that 
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will  sustain  our  momentum  unless  these  partnership  activities  arc  not  only  engaged  in,  but 
welJ  executed. 


I  believe  thai  we  have  a  responsibility  lo  promote  technology  partnerships  with  industry, 
which  help  bridge  the  investment  gap  between  shorter-  and  longer-term  research;  to  ensure 
access  to  existing  tedmoiogies  through  manufacturing  extension  services;  make 
government,  scientific  and  technical,  and  business  information  widely  available  to  the 
public;  to  help  U.S.  companies  gain  access  to  valuable  foreign  science  and  technology;  and 
to  promote  a  business  climate  that  fosters  private-seclor  innovation  and  maximizes  its 
impact  on  economic  growth. 

Madam  Chairwoman,  the  Technology  Administration  is  the  only  federal  entity  tasked  with 
fulfilling  these  critical  responsibilities.  This  year's  proposed  budget  will  enable  TA  to  help 
strengthen  the  economic  competitiveness  of  our  businesses  and  workers  —  and  assume  the 
responsibilities  that  other  governments  have  taken  for  several  years. 
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29 
National  Institutes  of  Standards  and  Technology 

As  I  mentioned  earlier.  Dr.  Prabbakar  will  provide  extensive  details  about  NIST's 
programs.  But  I  would  like  to  say  a  few  words  about  our  two  mo.st  prominent  public- 
private  partnerships  —  the  Advanced  Technology  Program  (ATP)  and  the  Manufacturing 
Extension  Partnership  (MEP). 

•  I  believe  that  the  Advanced  Technology  Program,  for  which  we  are  requesting 
appropriations  of  $491  million  this  year,  is  the  government's  most  imporiani  civilian 
technology  effort.  This  industry-driven,  cost-shared,  partnership  encourages 
companies  to  invest  in  developing  longer-term,  higher-risk,  potentially  high-payoff 
technologies.  ATP  awards  do  NOT  .support  product  dcvelopmcni,  inaiketing,  etc.;  they 
go  to  civilian  technologies  that  may  not  otherwise  be  developed  because  they  are  loo 
costly  for  individual  companies  to  undertake  alone  or  in  a  mariceiabic  time  frame.  ATP 
awards  go  to  companies  of  all  sizes  on  a  rigorously  competitive  basis.  In  fact,  roughly 
half  of  the  ATP  awards  have  gone  to  small  companies  or  to  joint  ventures  led  by  small 
companies.  The  program  allows  for  "market  pull"  exploitation  of  our  science  and 
technology  base  since  industry  conceives,  designs,  proposes  and  executes  the  projects. 
Companies  aI.$o  have  to  provide  for  a  significant  share  of  tlic  costs  —  on  average, 
more  than  50  percent, 

•  The  Administration  requests  $147  million  for  Manufacturing  Extension 
Partnership,  which  would  push  us  to  our  goal  of  creating  a  nation-wide  network  of 
100  manufacturing  extension  centers,  offering  technical  assistance  to  the  nation's 
370,000  small-  and  medium-sized  manufacturers.  A  recent  study  published  by  the 
Economics  and  Statistics  Administration  highlights  the  importaiKc  of  technology  in 
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U.S.  manufacturing  plants.  Specifically,  tbc  study  found  that  firms  using  advanced 
technologies  had  significantly  higher  wages,  employment  growth,  and  success  rates 
than  firms  who  don't. 


National  Technical  Information  Service 

This  fcc-supported  agency  provides  extensive  public  access  to  government,  scientific  and 
technical,  and  business  information  from  both  this  country  and  abroad.  The  Agency  plays 
an  important  role  in  the  Nation's  technology  infrastructure  by  making  valuable  federal  R&D 
results  available  to  researchers.  In  the  past  diree  years,  NTlS's  online  information  network, 
FedWorld,  has  become  a  central  component  of  the  Agency's  infonnation  dissemination 
services.  Slatting  as  a  simple  electronic  bulletin  board,  FedWorld  now  offers  access  to 
over  1 30  other  government  systems,  providing  public  access  to  information  ranging  from 
IRS  tiu  forms  to  key  business  indicators. 


Office  of  the  Under  Secretary  for  Technology/ 
Office  of  Technology  Policy 


The  Office  of  Technology  Policy  conducts  die  critical  analysis  needed  to  develop  effective 
technology  policies;  the  agency  al.so  manages  Bcvo-ai  international  science  and  technology 
agreements.  (DTP  will  soon  provide  a  Congressionally-mandated  report  on  Federal 
technology  partnerships.  The  analysis  presented  in  this  document  provides  us  with 
valuable  guidance  for  strengthening,  streamlining,  or  even  eliminating  specific  technology 
transfer  activities  of  the  Executive  Branch.  Once  published,  OTP  will  join  an  interagency 
effort  to  implement  changes  \^ich  would  dramatically  improve  the  government's 
technology  transfer  efforts. 
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bi  ihc  coming  weeks,  OTP  will  also  deJiver  to  Congress  the  findings  of  its  manufacturing 
assessment  study,  which  analyzes  the  diversity  of  U.S.  manufacturing  and  provides  a 
detailed  aiialysi.$  of  the  manufacturing  sector's  impact  on  the  Nation'.s  economy.  I  can  think 
of  no  more  important  piece  of  information  that  is  needed  for  our  continued  debate  on  the 
technology  needs  of  our  manufacturing  industries. 

In  addition  to  these  efforts,  OTP  continues  to  conduct  its  benchmarking  activities,  an  effort 
designed  to  assess  the  technical  and  corr^Tetitive  position  of  certain  industry  sectors;  and  the 
Office  plans  to  begin  an  analysis  of  the  services  sector;  build  upon  the  annual  assessment 
Of  the  U.S.  manufacturing  base  and  begin  an  assessment  of  the  development  and 
implementation  of  govcmmcnt-wide  manufacturing  strategies;  study  the  impact  of  the 
workplace  on  productivity  in  the  manufacturing  sector;  increase  U.S.  industry's  access  to 
foreign  science  and  technology  by  expanding  the  Japan  Technology  program  to  cover  the 
Pacific  Rim,  Europe,  and  the  Western  hemisphere;  support  international  S&T  agreements, 
including  tbird^year  funding  for  the  U.S.-Isixwl  Science  and  Technology  Commission. 

Our  management  of  the  U.S.-Israel  Science  and  Technology  Commission  (US-ISTC)  is  an 
important  venture  we've  undertaken  in  the  past  year,  and  one  that  could  benefit  American 
business  and  industry  enormously.  The  Commission  would  help  ensure  that  our  firms  have 
access  to  critical  science  and  technology  information  by  facilitating  joint  partnerships  with 
Israeli  firms.  This  bi-Iateral  project  with  Israel  will  also  promote  the  peace  process  in  the 
region  by  supporting  economic  development 

As  I  mentioned  earlier,  my  principal  responsibility  as  the  Under  Secretary  for  Technology 
is  the  management  and  oversight  of  our  three  agencies,  making  sure  that  our  policies  and 
programs  reflect  the  needs  of  both  btisiness  and  industry  and  that  they  help  provide 
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economic  opportunity  for  aJl  Americans.  My  office  also  serves  as  an  advocate  for  efficient 
and  efYcctive  civilian  teclmology  efforts  throughout  the  Federal  government  President 
Gintxxn,  like  his  predecessor,  President  Bush,  understands  the  importance  of  having  a 
figure  at  the  Under  Sccretaj^  level,  who  speaks  about  civilian  technology  efforts,  and 
serves  as  an  advocate  for  and  coordinator  of  these  efforts. 

As  the  Under  Secretary  for  Technology  and  chair  of  the  National  Science  and  Technology 
Council's  Committee  on  Civilian  Industrial  Technology,  I  fee]  that  I  am  in  the  unique 
position  to  both  coordinate  Administrati<Mi-widc  technology  efforts  and  keep  them  focused, 
effective  and  efficient.  I  think  that  one  of  the  most  exciting  and  important  interagency 
initiatives  is  the  Partnership  for  a  New  Generation  of  Vehicles  (PNGV) 

My  office  coordinates  the  government's  interagency  participation  in  the  PNGV.  This  is  a 
historic  public-private  partnership  that  will  benefit  not  only  the  1  in  7  American  workers  in 
auiorelatcd  industries.  This  partnership  will  help  make  sure  that  one  of  our  nation's  most 
important  industries  stays  competitive  as  wc  enter  the  next  millennium.  It  will  benefit 
American  consumers,  who  will  be  able  to  buy  cars  that  are  more  fuel-efficient  and  cause 
less  pollution,  but  that  are  comparable  to  existing  vehicles  in  safety  and  amenities.  It  will 
also  begin  to  reduce  our  trade  deficit  in  oil  imports  and  our  dependence  on  foreign  oil 
products. 

CONCLUSION 

The  Technology  Administration  ha^  demonstrated  to  industry,  to  universities,  and  to 
foreign  governments  that  it  understands  the  concerns  of  U.S.  businesses  and  workers  and 
can  be  an  effective  advocate  for  promoting  our  nation's  competitiveness. 
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Working  doseJy  with  Office  of  Science  and  TcchnoJogy  Policy's  Director,  Jack  Giblxms, 
through  ihc  Committee  on  Civilian  Industrial  Technology  of  the  National  Science  and 
Technology  Council,  and  through  programs  like  the  Partnership  for  a  New  Generation  of 
Vehicles,  the  Advanced  Technology  Program  and  the  ManufacUiring  Extension 
Partnership;  we  are  encouraging  industry-led  partnership  with  the  government  and  the 
academic  community.  And  I  believe  that  we  are  well  on  our  way  toward  reorienting  the 
government's  science  and  technology  base  to  enable  the  private  sector  in  years  to  come. 
But  these  initial  years  are  so  critical  —  they  are  when  the  marginal  impact  of  our . 
investments  is  highest,  and  they  are  when  they  may  seem  the  easiest  to  thwart,  because 
many  of  the  benefits  come  down  the  road. 

J  believe  that  the  Technology  Administration  is  the  only  government  agency  that  is 
empowered  to  fulfill  these  important  responsibilities;  and  help  safeguard  America's 
economic  prosperity  as  we  enter  a  new  era.  We  arc  making  a  difference  and  we  need  your 
continued  support.  Thank  you. 


16 

TOTAL  P. 17 


34 

Mrs.  MORELLA.  Thank  you  very  much,  Dr.  Good. 
If  there  are  other  points  you  want  to  bring  out,  I  am  sure  in  the 
Q  and  A's,  they  will  come  out. 

Dr.  Good.  We  will  have  that  opportunity.  Thank  you. 
Mrs.  MORELLA.  Dr.  Prabhakar? 

STATEMENT  OF  DR.  ARATI  PRABHAKAR,  DIRECTOR,  NA- 
TIONAL INSTITUTE  OF  STANDARDS  AND  TECHNOLOGY, 
GAITHERSBURG,  MARYLAND 

Dr.  Prabhakar.  Thank  you  very  much. 

It  is  a  real  pleasure  to  be  here  with  all  of  you  to  discuss  the  pro- 
grams of  the  National  Institute  of  Standards  and  Technology. 

Let  me  just  begin  by  saying,  Madam  Chairwoman,  how  much  we 
have  appreciated  your  staunch  support  over  the  years.  Your  open- 
ing comment  was  very  much  on  track  in  the  sense  that  we  quite 
literally  would  not  exist  but  for  the  work  of  this  subcommittee. 

I  think  that  the  vision  that  this  subcommittee  showed  in  really 
asking  the  old  National  Bureau  of  Standards  to  step  up  to  some  of 
these  new  challenges  to  me  was  a  message  that  said  that  you  rec- 
ognized that  our  relationship  with  industry,  our  focus  on 
partnering  with  industry,  rather  than  having  a  traditional  sort  of 
top-down  or  adversarial  relationship,  that  that  was  exactly  what 
we  needed  to  do  some  of  these  new  jobs. 

We  think  we  are  living  up  to  that  promise,  and  that  is  really 
what  I  would  like  to  try  to  address  today. 

Under  Secretary  Good  in  her  testimony  I  think  does  an  excellent 
job  of  describing  the  kind  of  links  that  we  need  to  to  try  to  create 
between  the  $70  billion  in  federal  R&D  investment  that  we  made 
for  many,  many  years  on  the  one  hand,  and  on  the  other  hand  the 
$85  billion  a  year  that  our  private-sector  spends  on  R&D. 

If  you  look  at  the  work  that  we  are  doing  in  NIST,  we  are  very 
tiny  part  of  the  overall  federal  or  even  the  complete  national  R&D 
investment.  But  I  think  that  in  fact  we  are  a  very  critical  part  of 
some  of  the  bridging  programs,  the  industry/government  partner- 
ship programs  that  are  really  designed  to  try  to  connect  the  $70 
billion  of  science  and  technology  based  mission-oriented  technology 
activities  to  industry's  own  efforts  which  are  increasingly  focused 
on  narrower  and  shorter-term  product  development  activities. 

I  think  the  global  realities  that  we  live  in  mandate  that  compa- 
nies continue  to  get  increasingly  efficient  in  their  R&D  activities. 
I  think  is  something  we  should  applaud. 

But  at  the  same  time,  we  need  to  recognize  that  the  gap  between 
the  public  investment  and  the  private  investment  is  widening,  and 
that  we  do  need  some  mechanisms  to  address  that. 

That  is  really  where  NIST  lives  and  breathes.  Our  programs 
have  grown  quite  rapidly  in  the  last  few  years.  That  is  not  an  acci- 
dent. It  was  an  absolutely  deliberate  strategy  to  try  to  build  some 
of  these  bridges  again  in  the  nature  of  industry/government  part- 
nership programs. 

We  have  put  a  lot  of  focus  and  attention  into  tr5ring  to  do  that 
job  very  well  and  deliver  value  to  our  long-term  economic  pros- 
pects, rather  than  building  a  lot  of  bureaucracy. 

I  would  be  happy  to  discuss  the  details  of  that. 
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I  wanted  in  my  few  minutes  to  just  comment  that,  first  of  all, 
our  work  at  NIST  is  actually  a  portfolio  of  four  different  pro- 
grams— different  tools  for  different  needs. 

Underpinning  all  of  our  work  are  a  set  of  principles,  four  prin- 
ciples, that  really  guide  everything  that  we  do. 

The  first  one  is  I  think  the  critical  issue  that  is  much  at  the  cen- 
ter of  this  debate.  That  has  to  do  with  the  appropriate  role  for  fed- 
eral R&D. 

We  feel  very  strongly  that  the  appropriate  role  for  federal  R&D 
continues  to  be  the  investment  in  the  long-term,  in  the  risky  tech- 
nologies, in  the  infrastructural  technologies. 

Let  me  tell  you  what  we  do  not  think  it  includes.  We  do  not 
think  it  includes  building  factories,  buying  land,  doing  product  de- 
velopment, doing  manufacturing,  marketing,  sales,  distribution. 
Those  are  the  jobs  that  our  companies  do  extremely  well. 

We  think  we  should  celebrate  the  fi*ee  market  economy  and  how 
vigorously  it  operates  in  this  country.  Our  companies  are  superb  at 
taking  technology  and  turning  it  into  products  and  services  and  the 
profits  and  the  jobs  that  really  drive  our  economy. 

But  we  think  the  appropriate  role  for  our  investment  in  this  gov- 
ernment— I  think  in  contrast  to  other  countries — is  to  focus  again 
on  the  long-term,  the  risky,  the  infi'astructural  technologies  to  do 
with  industry  the  jobs  that  we  cannot  do  separately.  Let's  do  them 
together  because  they  matter  for  companies  but  also  for  our  long- 
term  economic  prospects. 

The  second  key  principle  is  that  our  priorities  are  driven  by  in- 
dustry. You  will  find  that  in  everything  we  do  the  work  really  be- 
gins with  industr/s  needs  and  its  ideas  about  what  really  needs  to 
be  tackled  in  this  arena. 

Third,  all  of  our  funds  are  allocated  on  the  basis  of  a  rigorous, 
competitive,  merit-based  process  in  the  history  of  the  Advanced 
Technology  Program  and  the  Manufacturing  Extension  Partner- 
ship. 

We  have  had  no  earmarking,  so  no  Congressional  earmarking, 
but  also  no  political  process  within  the  Administration's  really 
merit-based  process. 

Within  that,  I  should  just  note  that  small  companies  I  think  have 
done  extremely  well.  I  think  we  have  been  able  to  create  a  level 
playing  field,  and  you  will  see  a  much  more  active  participation  of 
small  companies  in  these  programs  I  think  than  in  any  other  part 
of  federal  R&D  activity. 

The  fourth  principle  focuses  on  evaluation.  We  are  building  on  a 
long  tradition  of  evaluating  the  results  of  our  work. 

Quite  fundamentally,  I  think  what  we  are  doing  is  something 
that  is  new  in  the  way  we  have  thought  about  the  national,  the 
federal  role  in  R&D.  We  do  need  to  be  very  clear  on  measuring  the 
benefits  both  in  terms  of  the  immediate  impact  with  the  companies 
we  work  with,  but  really  ultimately  the  broader  based  economic 
benefits  that  flow  to  the  entire  society. 

My  full  statement,  which  I  would  like  to  submit  for  the  record, 
has  some  details  about  how  we  are  delivering  on  these  programs. 

Let  me  just  mention  very  quickly  that  I  think  in  our  laboratory 
programs  we  have  made  the  first  really  discernible  increase  in 
budget,  and  therefore  in  program  activity,  literally  in  decades. 
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In  the  last  couple  of  years  we  have  been  able  to  strengthen  that 
activity  and,  as  Dr.  Good  indicated,  I  think  we  are  beginning  to 
reap  some  of  the  benefits  of  the  kinds  of  interactions  as  our  labs 
help  ATP,  and  as  our  ATP  interaction  helps  our  labs,  and  in  turn 
become  reinvigorated. 

My  testimony  speaks  to  some  of  the  advginces  we  have  been  able 
to  make  there. 

Our  new  programs  as  well,  the  Advanced  Technology  Program 
and  Manufacturing  Extension  I  think  are  making  rapid  progress 
and  are  building  the  kinds  of  new  capabilities,  new  relationships 
with  the  industry  today  that  will  lead  to  the  broad-based  economic 
benefits  that  we  are  really  investing  in  for  taxpayers  for  tomorrow. 

Madam  Chairwoman,  let  me  just  wrap  up  by  sa3ring  that  I  am 
serving  in  this  position  today  because  I  believe  that  this  small  in- 
vestment, relatively  small  investment,  is  a  vital  complement  to  in- 
dustry's own  R&D  investments  of  $85  billion  a  year. 

We  are  all  fully  aware  of  the  pressures  on  the  budget,  and  I 
think  the  easy  solution  is  often  to  look  at  what  is  new  and  different 
and  start  with  that  as  the  place  to  cut. 

But  in  fact,  I  would  advocate  that  these  programs  are  explicitly 
designed  to  maximize  value  for  today's  realities.  I  believe  that 
these  programs  offer  the  greatest  economic  bang  per  buck  of  any 
part  of  the  $70  billion  we  invest  in  federal  R&D,  and  therefore  I 
would  suggest  that  this  is  in  fact  the  last  place  that  we  ought  to 
be  cutting  back  in  federal  R&D  across  our  portfolio. 

I  am  very  pleased  that  the  committee  is  teiking  a  good,  hard  look 
at  those  issues.  I  think  that  is  very,  very  important. 

We  are  building  on  a  strong  base  that  this  committee  helped 
form.  Our  programs  are  designed  and  implemented  and  evaluated 
with  industry,  and  with  a  constant  focus  on  the  long-term  broad- 
based  economic  results. 

That  is  why  everyone  at  NIST  comes  in  to  work  in  the  morning, 
and  that  is  really  how  we  measure  our  value  to  the  taxpayer  at  the 
end  of  the  day. 

Let  me  just  conclude  with  that  and  say  I  would  be  happy  to  an- 
swer questions. 

[The  prepared  statement  of  Dr.  Prabhakar  follows.] 
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Madam  Chairwoman  and  Members  of  the  Subcommittee,  I  welcome  the 
opportunity  to  discuss  with  you  the  work  of  the  National 
Institute  of  Standards  and  Technology,  and  to  explain  how  our 
efforts  are  helping  to  strengthen  the  U.S.  economy. 

I  especially  want  to  thank  the  Chair  for  her  past  strong  support 
of  NIST's  programs,  and  the  entire  Subcommittee  for  its  long 
track  record  of  support  for  NIST  programs  that  will  affect  the 
future  of  U.S.  industry.   We  literally  would  not  be  the  same 
agency  that  we  are  today  without  the  kind  of  active  interest  and 
leadership  that  this  Subcommittee  has  shown. 

NIST's  mission  is  straightforward  and  unique.   As  part  of  the 
Commerce  Department's  Technology  Administration,  NIST  promotes 
U.S.  economic  growth  by  working  with  industry  to  develop  and 
apply  technology,  measurements  and  standards  —  providing  the 
basic  technical  infrastructure  needed  by  U.S.  industry.   We 
concentrate  on  industry  because  it  is  industry  that  transforms 
technology  into  the  products  and  services,  the  profits  and  jobs 
that  yield  the  true  returns  to  American  taxpayers. 

I  want  to  put  NIST's  efforts  into  perspective  by  setting  out  four 
fundamental  principles  that  drive  all  of  our  work: 

o    NIST  focuses  on  critical  jobs  vital  to  the  country's 

technology  infrastructure  that  neither  industry  nor  the 
government  can  do  separately.   These  are  technology  jobs 
that  private  companies  cannot  or  will  not  take  on  by 
themselves  —  because  they  cannot  capture  the  broad-based 
benefits  that  will  accrue  to  the  economy  at  large,  or 
because  the  time-frame  is  too  long  and  the  risk  too  great. 
Before  we  take  on  a  task,  we  must  be  assured  that  our 
efforts  do  not  replace  or  substitute  for  any  efforts  by  the 
private  sector. 

o    Industry  drives  all  of  our  priorities  and  plays  a  critical 
role  in  helping  us  to  carry  out  our  work.   Industry's 
priorities,  not  government's,  guide  NIST's  work. 

o    Rigorous,  open,  technically  sound  and  competitive  processes 
are  the  hallmark  of  all  of  our  efforts.   All  of  NIST's 
programs  are  strictly  merit-based  and  have  long  been 
executed  free  from  political  influence. 

o    We  rely  heavily  on  evaluation  of  our  work  to  ensure  that 
industry  and  the  taxpayers  are  receiving  the  greatest 
possible  return  on  their  investment. 

Madam  Chairwoman,  I  will  unabashedly  assert  that  NIST  can  deliver 
the  greatest  economic   bang  for  the  buck  out  of  the  entire  $70 
billion  the  federal  government  invests  in  research  and 
development.   Our  laboratories  already  have  a  90-plus  year 
history  of  working  closely  with  small  and  large  companies, 
coupled  with  a  reputation  for  neutrality  and  technical 
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excellence.  That  is  why  NIST  was  selected  by  Congress  in  1988  to 
tackle  these  added  assignments  --  the  Advanced  Technology  Program 
and  the  Manufacturing  Extension  Partnership. 

Unlike  any  other  R&D-oriented  federal  agency,  everything  we   do 
is  designed  to  partner  with  industry  to  strengthen  our  economy. 
Our  successes  in  assisting  U.S.  companies  are  not  accidental  — 
and  they  are  not  spinoffs.  They  are  the  very  reason  why  we  exist. 

It  is  still  too  early  to  claim  broad-based  impacts  on  our  economy 
for  these  newer  programs  —  they  have  only  recently  moved  out  of 
the  start-up  phase.   But  we  already  have  indicators  that  point  to 
the  kinds  of  successes  that  Congress,  industry  and  all  taxpayers 
should  demand  from  government  investments. 

I  will  back  up  those  statements  with  some  details  about  our 
efforts.   But  there  is  one  other  point  I  want  to  highlight. 

NIST's  request  of  $1  billion  in  fiscal  year  1996  is  the  only 
portion  of  the  federal  budget  devoted  explicitly  to  enhancing  and 
leveraging  industry's  development  and  use  of  technology  —  and  it 
amounts  to  less  than  one  and  one-half  percent  of  federal  R&D  and 
one-half  of  one  percent  of  the  nation's  total  R&D  expenditures. 
The  chart  (chart  #1)  attached  to  my  testimony  graphically 
displays  our  relative  size  compared  with  the  rest  of  the  federal 
R&D  investment.   As  we  talk  about  the  value  of  our  efforts  and 
NIST's  impact  in  helping  industry,  we  need  to  keep  this  sense  of 
proportion  in  mind. 

NIST  has  a  portfolio  of  four  major  programs  designed  to  meet 
needs  identified  by  industry.   I  would  like  to  briefly  describe 
each  program,  explaining  our  principles,  our  progress,  and  some 
of  the  results  that  we  have  delivered  recently  to  industry. 

ADVANCED  TECHKOLOGY  PROGRAM  (ATP) 

The  Advanced  Technology  Program  is  a  rigorously  competitive 
program  which  invests  in  cost-shared  research  by  individual 
companies  or  industry-led  joint  ventures.   The  sole  aim  is  to 
develop  high-risk,  potentially  high-payoff  enabling  technologies 
that  otherwise  would  not  be  pursued  at  all  or  in  the  same  market- 
critical  time  frame  because  of  technical  risks  and  other 
obstacles  that  discourage  private-sector  investment.   These  other 
obstacles  include  long  pay-back  horizons,  or  anticipated  returns 
that  are  distributed  so  that  individual  firms  or  specific 
industrial  sectors  are  reluctant  to  invest. 

ATP  is  industry-oriented.   While  government  provides  the  catalyst 
—  and  in  many  cases,  critical  technical  support  —  industry 
conceives,  manages,  and  executes  each  ATP  project.   Industry 
proposals  are  based  on  the  private  sector's  understanding  of 
market  trends  and  future  opportunities.   All  projects  are 
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selected  on  the  basis  of  both  technical  and  business  merit 
through  a  fair  and  rigorous  competition  that  draws  on  both 
government  and  private  sector  expert  reviewers. 

Madam  Chairwoman,  it  remains  fashionable  to  talk  about  "picking 
winners  and  losers."   That  phrase  truly  yields  more  heat  than 
light.   In  one  sense,  "picking  winners  and  losers"  is  the  old  way 
of  setting  federal  R&D  priorities.   The  federal  government  long 
ago  picked  agriculture,  aeronautics,  space,  energy  and  health. 
The  whole  point  of  the  ATP  is  to  maximize  economic  impact  by 
letting  industry's  ideas  —  backed  up  by  their  financial 
commitment  --  determine  what  is  funded.   That  is  the  new  concept 
in  federal  R&D  that  is  embodied  in  the  ATP. 

Suggesting  that  programs  like  the  ATP  pick  winners  and  losers 
also  underrates  the  tremendous  efforts  of  our  industries. 
Consider  what  it  really  takes  for  a  company  to  make  a  winner  in 
the  market:  product  development,  manufacturing  and  production, 
global  marketing  and  sales,  distribution  and  service  systems. 
All  of  these  jobs  belong  to  industry,  and  ATP  is  doing  none  of 
them.   ATP's  job  is  to  cost-share  the  high-risk,  enabling  R&D 
that  is  upstream  of  product  development,  creating  new 
opportunities  for  companies  to  pursue. 

The  acid  test  is  simple:  ask  any  ATP  participant  what  it  will 
take  to  launch  a  successful  product  in  the  marketplace  beyond  the 
work  being  performed  with  government-provided  funding.   Their  own 
investment  will  always  be  substantially  larger  than  the 
government's  relatively  small  cost-shared  funding.   And  that 
added  investment  comes  not  from  the  ATP,  but  from  the  private 
sector. 

I  want  to  address  one  feature  about  ATP  that  has  been  too  often 
misrepresented.   The  ATP  works  for  companies  of  all  sizes  —  the 
tiny  startup,  the  medium  size  company,  and  the  large  corporation 
—  as  well  as  combinations  of  companies.   To  date,  about  half  of 
the  ATP  awards  have  gone  to  small  companies  or  joint  ventures  led 
by  a  small  company.   That  represents  a  much  greater  small 
business  involvement  than  typical  federal  R&D  programs. 

But  there  is  something  much  more  fundamental  about  the  ATP.   Many 
people  tend  to  focus  on  the  individual  companies  that  have 
competed  for  ATP  awards  —  when  what  we  really  should  be  zeroing 
in  on  is  the  benefit  to  the  economy  as  a  whole.   Our  criteria  for 
individual  projects  and  entire  focused  programs  make  it  very 
clear  that  we  are  seeking  to  promote  industry's  ability  to  make 
technologically  challenging  efforts  that  will  have  broad  economic 
impacts.   The  benefits  that  we  are  seeking  will  accrue  not  just 
to  individual  ATP  participants,  but  to  entire  industrial  sectors 
and  the  economy  as  a  whole. 
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Take  our  focused  program  in  Information  Infrastructure  for 
Healthcare.   The  ATP  will  help  industry  lay  the  foundation  for 
the  more  efficient  use  of  computer  technology  in  doctors' 
offices,  hospitals  and  clinics  by  cost-sharing  with  industry  the 
development  of  innovative  new  enabling  technologies  — 
technologies  that  will  allow  the  medical  comunity  to  reduce 
paperwork,  improve  the  quality  of  diagnosis  and  treatment,  and 
bring  better  medical  care  to  rural  areas.   This  program  includes, 
for  example,  figuring  out  ways  to  transfer  complex  medical 
records  instantly  from  one  facility  to  another  even  though  those 
facilities  use  different  record  formats  and  diffferent  computer 
systems.   The  beneficiaries  of  this  ATP  focused  program  extend 
well  beyond  the  individual  companies  and  consortia  that  are  cost- 
sharing  and  conducting  the  research.   If  the  technical  challenges 
can  be  overcome,  the  benefits  will  reverberate  throughout  the 
economy  and  the  beneficiaries  will  be  our  entire  citizenry,  which 
ultimately  picks  up  the  $1  trillion  annual  tab  for  medical 
spending.   A  full  20  percent  of  today's  healthcare  costs  is 
related  to  the  processing  of  information,  and  information 
technology  is  an  important  ingredient  for  reducing  those  costs  by 
many  billions  of  dollars. 

ATP  Progress  to  Date 

Overall,  NIST  has  conducted  10  competitions  and  funded  177 
projects  to  provide  a  little  less  than  half  the  funding  for  over 
a  billion  dollars  of  high-risk  research.   NIST  has  conducted  five 
general  ATP  competitions   open  to  proposals  from  all  areas  of 
technology.   Through  these  general  competitions,  we  have  made  121 
awards,  committing  a  total  of  $332  million  in  ATP  funds  with  $370 
million  in  cost-sharing  funds  from  industry. 

Through  a  series  of  public  meetings  with  industry,  we  found 
widespread  support  for  the  idea  that  focused  programs  can  help 
maximize  the  ATP's  leverage  by  driving  key  strategic  technology 
areas.   Industry  demonstrated  that  support  by  submitting  nearly 
900  ideas  for  focused  ATP  program  areas  since  October  1993. 

We  have  had  several  thousand  industry  representatives  taking  part 
in  our  ATP  workshops.   Those  sessions  have  tremendous  value,  not 
just  in  helping  to  plan  our  program,  but  in  convening  different 
segments  of  industry  to  discuss  mutual  goals  and  interests. 

NIST  has  conducted  five  focused  program  ATP  competitions ,    all  in 
1994.   We  made  56  awards,  committing  a  total  of  $224  million  in 
ATP  funds  with  $229  million  in  cost-sharing  funds  from  industry. 
In  December,  based  on  industry  suggestions,  we  launched  an 
additional  six  focused  programs.   We  are  in  the  middle  of  those 
competitions  now,  and  industry's  involvement  and  interest  is  very 
strong. 
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with  a  total  of  11  focused  programs  underway,  the  broad  industry 
participation  is  evident  in  the  range  of  topics:   Manufacturing 
Composite  Structures;  Information  Infrastructure  for  Healthcare; 
Component-Based  Software;  DNA  Diagnostics;  Computer-Integrated 
Manufacturing  for  Electronics;  Materials  Processing  for  Heavy 
Manufacturing;  Vapor  Compression  Refrigeration  Technology; 
Catalysis  and  Biocatalysis  Technologies;  Digital  Video  in 
Information  Networks;  Digital  Data  Storage;  and  Motor  Vehicle 
Manufacturing  Technology.   These  programs  are  each  $50-185 
million  efforts  spread  over  four-to-five  years.   Companies  from 
every  sector  continue  to  plan  new  programs. 

To  date,  more  than  400  organizations,  including  companies, 
universities,  independent  non-profit  research  organizations  and 
government  laboratories  have  participated  directly  in  177  ATP 
projects.   The  attached  graphic  (#2)  gives  you  an  idea  of  the 
growing  number  of  companies,  large  and  small,  that  have  been  able 
to  participate  in  this  program.   In  addition,  several  hundred 
additional  organizations  participate  informally  as  subcontractors 
and  strategic  allies.   Our  ATP  managers  have  carried  out  a 
vigorous  outreach  program  to  make  firms  and  economic  development 
organizations  in  states  and  localities  across  the  country  more 
aware  of  the  ATP,  its  potential,  and  its  procedures. 

ATP  Impact 

ATP  has  placed  a  high  premium  on  evaluation  of  its  programs  from 
the  very  start.   Our  process  has  five  elements: 

o    assessing  ATP's  own  critical  operational  activities; 

o    "portfolio"  profiles  of  applicants,  recipients, 
technologies,  and  projects; 

o     evaluation  of  industry's  implementation  of  both  the  R&D 
and  business  components  of  ATP  projects; 

o    tracking  short-term  and  intermediate  project  results; 
and 

o    measurement  of  long-term  economic  impacts. 

What  we  really  care  about  is  that  last  category:  long-term 
economic  impacts.   The  primary  goal  of  the  ATP,  and  the  real 
payoff,  is  the  economic  growth  in  the  future  that  will  come  from 
the  introduction  of  new  products  and  industrial  processes  based 
on  ATP-supported  R&D.   Ultimate  ATP  results  occur  significantly 
later  than  the  ATP  projects  that  cause  them  —  and  show  up 
throughout  the  economy. 
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But  because  the  ATP  invests  only  in  pre-product  technology 
development,  because  it  is  still  a  very  modest  program  in  terms 
of  the  larger  R&D  enterprise,  and  because  nearly  all  of  the 
projects  it  funds  are  still  in  the  research  phase,  no  one  should 
expect  to  see  major  impacts  on  the  economy  this  soon. 

Having  said  that,  we  can  track  some  early  indicators  that  the 
projects  are  on  course  and  the  economic  potential  is  building. 

o    Encouraging  high-risk  RfiD.   The  ATP  has  been  successful  in 
attracting  relatively  high-risk  R&D  projects  that  otherwise 
would  not  be  attempted. 

o    Promoting  research  efficiencies  and  reduced  time-to-marJcet. 

The  joint  ventures  and  alliances  fostered  by  the  ATP  are 
reporting  significant  research  efficiencies  and  early  use  of 
research  results. 

o    Progress  on  commercialization.   The  results  of  ATP  R&D 

projects  are  being  incorporated  into  commercial  products  by 
companies.   Information  from  40  small  companies  revealed 
this  progress: 

30  percent  reported  incorporating  improvements 
resulting  from  the  ATP  project  into  existing  commercial 
products . 

—  18  percent  were  implementing  an  improved  production 
process  resulting  from  the  ATP  project. 

38  percent  were  producing  and  shipping  to  potential 
customers  commercial  prototypes  of  products  based  on 
the  ATP- funded  technology. 

—  20  percent  were  producing  and  selling  to  customers 
products  derived  from  the  ATP- funded  technology. 

o    Business  growth.   An  important  measure  of  the  economic 

impact  of  the  ATP  is  the  growth  of  companies  —  particularly 
the  growth  of  jobs  —  as  a  result  of  ATP  technologies. 
Immediate  job  growth  as  new  research  staff  are  brought  in  to 
work  on  a  project  is  not  the  point;  rather,  we  focus  on 
projections  of  job  growth  as  a  result  of  the  use  of  ATP- 
sponsored  technologies.   Recent  data  from  32  small  firms 
working  on  ATP  projects  showed  that  over  90  percent  expected 
to  add  new  employees  within  five  years  as  a  result  of  ATP 
technologies.  Nearly  half  of  the  companies  expected  to  add 
substantial  numbers  of  employees. 
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Those  are  some  of  the  quantifiable  early  results  from  ATP  cost- 
shared  projects  with  industry,  and  they  tell  us  we  are  on  track. 
But  remembering  that  it  is  the  longer-term  impacts  that  we  are 
aiming  for,  there  are  two  far  more  important  indicators. 

First,  ATP  is  enabling  U.S.  companies  to  see  entirely  new  market 
opportunities  opening  up  with  the  development  of  revolutionary 
new  technologies  that  break  all  of  the  traditional  molds. 

Second,  these  companies  often  are  discovering  that  they  can  best 
take  advantage  of  these  new  markets  by  teaming  with  other  firms. 
The  ATP  has  stimulated  the  formation  of  strategic  R&D  alliances 
both  horizontally ,    among  competitors,  and  vertically ,    between 
customer  and  suppliers. 

Two  examples  provide  insights  about  how  ATP  is  meeting  its  goals 
and  serving  industry. 

The  Genosensor  Consortium 

One  goal  of  the  Advanced  Technology  Program  is  to  help  industry 
change  the  rules,  to  provide  a  springboard  for  revolutionary 
technological  advances  harboring  big  economic  potential.   An  ATP 
project  now  under  way  by  the  Genosensor  Consortium  fits  this 
ideal  like  a  hand  in  a  glove. 

One  of  the  consortium's  major  technology  goals  is  to  develop  DNA 
analysis  technologies  that  will  take  off  where  the  Human  Genome 
Project  (HGP)  stops.   The  HGP  is  a  federally  funded,  multibillion 
dollar  effort  to  map  and  ultimately  sequence  all  human  genes.   An 
early  payoff  is  expected  to  come  in  the  form  of  more  reliable  and 
inexpensive  diagnostic  tools  that  can  help  reduce  health  care 
costs  and  human  suffering  through  earlier  intervention  or 
lifestyle  changes.   In  the  longer  term,  the  basic  genetic 
knowledge  developed  in  the  HGP  could  help  change  the  paradigm  of 
medical  practice.   Rather  than  being  relegated  to  responding  to 
health  problems  that  already  have  emerged,  doctors  could  begin  to 
shift  their  focus  to  managing  —  even  preempting  —  potential 
health  problems  revealed  through  DNA  analysis. 

The  Genosensor  Consortium's  six  companies,  two  academic 
institutions,  and  independent  research  organization  hope  to 
realize  that  vision  by  developing  plug-and-play,  tabletop 
instruments  capable  of  inexpensive  and  rapid  analyses  of  DNA 
samples.   This  is  the  kind  of  tool  that  can  convert  the  vast 
storehouse  of  data  coming  from  the  HGP  into  useful  information 
valuable  to  doctors  and  patients,  biotechnologists,  public  health 
officials,  and  many  others.   In  addition,  these  same  tools  could 
open  doors  to  more  effective  microbial  screening  of  water 
supplies  and  food,  to  more  affordable  large-scale  toxicological 
screening,  and  to  more  effective  genetic  engineering  of  plants 
and  animals,  and  to  chemical  manufacturing  applications. 
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That  such  a  technology  is  needed  is  clear.   With  today's 
analytical  methods,  it  takes  days  or  weeks,  skilled  technicians, 
and  at  least  $100  for  even  the  simplest  DNA  analysis.   By 
synergistically  combining  the  fields  of  microelectronics  and 
molecular  biology,  the  consortium  aims  to  unlock  the  widespread 
potential  of  DNA  analysis  and  develop  an  easy-to-use  machine  that 
can  do  analyses  in  less  than  an  hour  at  a  cost  at  or  below  $10. 

It  is  no  surprise  that  the  R&D  challenge  here  is  formidable, 
expensive,  and  risky.   It  requires  the  equivalent  of 
miniaturizing  a  room-sized  analytical  laboratory  onto  a  chip. 
With  the  ATP  serving  as  the  catalyst,  the  consortium  formed 
because  no  one  company  had  all  of  the  in-house  expertise  in 
chemistry,  biology,  software  design,  microfabrication  techniques, 
system  engineering,  and  other  technical  areas  to  even  prove  the 
concept  of  a  tabletop  DNA  analyzer.   The  ATP  is  providing  a 
framework  in  which  the  financial  and  technical  risks  for  each 
consortium  member  come  down  to  acceptable  levels.   Consequently, 
by  encouraging  companies  to  share  the  risks,  the  ATP  promotes  the 
aggressive  development  of  revolutionary  technology  that  has 
historically  paved  the  road  to  broad  U.S.  economic  prosperity. 

Auto  Body  Consortium 

Assembling  car  bodies  has  a  lot  in  common  with  assembling  jigsaw 
puzzles.  In  both  cases,  each  of  many  pieces  must  fit  nearly 
flawlessly  with  its  neighbors.   Even  minuscule  misfits  and 
misalignments  can  accumulate  into  unappealing  results.  The 
challenge  for  U.S.  auto  makers  is  to  achieve  manufacturing 
uniformity  that  improves  quality,  reduces  costs  and  shortens  time 
to  market.   Uniformity  also  is  the  key  to  tighter  fitting  doors, 
less  wind  noise,  and  fewer  rattles  and  vibrations,  all  of  which 
play  pivotal  roles  in  the  perceptions  and  decisions  of  car 
buyers . 

That  is  why  in  1992  eight  small  technology  suppliers  joined  to 
form  the  Auto  Body  Consortium  (ABC)  and  teamed  with  General 
Motors,  Chrysler,  and  researchers  at  the  University  of  Michigan 
and  Wayne  State  University.   The  ABC  credits  the  ATP  as  the 
catalyst  for  this  trailblazing  collaboration.   The  government 
provided  $4.8  million  to  the  consortium  of  small  companies.   GM 
and  Chrysler  together  pitched  in  $2,25  million  of  the  nearly  $6.5 
million  of  matching  funds  required  in  the  ATP  agreement.   In  only 
three  years,  the  effort  has  yielded  versatile  new  software, 
mathematical  techniques,  manufacturing  technologies,  and  ways  of 
transferring  information  among  researchers,  suppliers  and 
automakers.   Together,  these  innovations  can  reduce  the  total 
variation  of  U.S. -made  car  bodies  from  the  typical  3-5 
millimeters  to  2  mm  or  less  —  roughly  the  thickness  of  a  nickel. 
Toyota  already  had  reached  that  level  of  uniformity  to  become  the 
industry  benchmark.  European  and  other  Pacific  Rim  rivals  have 
been  closing  in.   Now,  because  of  the  unprecedented  common  ground 
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that  the  ATP  provided  —  even  for  arch  rivals  —  U.S.  industry 
has  caught  up  to  the  leaders.   What's  more  it  has  done  so  in  a 
way  that  promises  a  long-term  competitive  advantage.  Similar  to 
Toyota's  approach,  the  ABC  techniques  and  technologies  maximize 
worker  contribution,  yet  the  ABC  approach  also  harnesses 
America's  unique  advantage  in  innovative  manufacturing 
technologies.   The  goal  has  been  demonstrated  in  the  manufacture 
of  several  vehicle  models  at  the  Chrysler  Jefferson  North 
(Michigan)  assembly  plant,  the  GM  Shreveport  (Louisiana)  plant 
and  the  GM  Linden  (New  Jersey)  plant,  where  it  took  only  15  weeks 
to  reduce  variation  levels  to  a  world  class  2.00  mm.   Now  that 
level  is  down  to  1.74  mm.   As  discoveries  have  been  made  during 
this  ATP  project,  which  officially  ends  in  September,  industry 
has  invested  quickly  to  rapidly  implement  the  newly  validated 
manufacturing  technologies  into  their  assembly  lines.   With  this 
proof  that  collaborative  R&D  can  work,  many  in  the  auto  industry 
seek  to  replicate  the  ABC  model  in  other  major  manufacturing 
steps  including  metal  stamping,  welding  and  joining. 

MANUFACTORING  EXTENSION  PARTNERSHIP  (MEP) 

The  Manufacturing  Extension  Partnership  is  a  true  grassroots 
effort  to  improve  the  competitiveness  of  smaller  manufacturers: 
companies  with  fewer  than  500  employees  that  number  more  than 
370,000  and  account  for  about  95  percent  of  all  U.S. 
manufacturing  plants.   The  MEP  helps  these  smaller  manufacturers 
succeed  in  the  marketplace  by  allowing  them  to  improve  their 
operations  through  the  use  of  appropriate  technologies.   The 
computer  revolution  has  yet  to  arrive  at  a  surprising  number  of 
these  firms;  many  still  are  using  manufacturing  technologies  from 
the  1950s  and  1960s.   Meanwhile,  competition  overseas  is  getting 
tougher  by  the  day. 

These  smaller  companies  are  assisted  by  manufacturing  engineers 
from  MEP's  growing  nationwide  network  of  affiliated  manufacturing 
extension  centers  run  by  local,  state  and  non-profit  groups.   The 
MEP  takes  maximum  advantage  of  programs  already  in  place, 
avoiding  duplication  of  efforts  among  existing  technology 
assistance  organizations.   It  concentrates  on  matching  company 
needs  to  available  help  regardless  of  source. 

The  MEP  provides  federal  funds  to  both  existing  and  new  extension 
centers  so  that  they  can  meet  the  needs  of  area  manufacturers. 
All  centers  are  chosen  in  rigorous,  merit-based  competitions,  and 
all  federal  funding  must  be  matched  by  the  state.   The  MEP 
includes  the  State  Technology  Extension  Program,  offering  support 
to  states  and  communities  so  that  they  can  begin  building  the 
foundation  of  organization  relationships  required  for  the 
efficient  delivery  of  services,  which  might  include  a 
Manufacturing  Extension  Center.   We  are  placing  a  very  high 
priority  on  working  with  those  areas  of  the  country  which  do  not 
yet  have  this  foundation  in  place. 
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Having  a  nationwide  system  managed  through  NIST  offers  the 
centers  a  system-wide  array  of  supporting  services  and 
information  resources  —  and  discourages  duplication  of  effort. 
As  conduits  to  MEP  client  companies,  the  centers  can  increase  the 
depth  and  breadth  of  expertise  readily  available  to  local  firms. 

As  the  client  companies  become  more  competitive,  their  prospects 
for  long-term  growth  improve.  So  do  opportunities  for  retaining 
existing  jobs,  creating  new  high-skill,  high-wage  jobs  and 
reaping  economic  benefits  related  to  maintaining  America's  value- 
added  manufacturing  industry,  and  additional  service  industry 
jobs  needed  to  support  that  manufacturing  base. 

MEP  Progress  to  Date 

In  1993,  fewer  than  one  smaller  manufacturer  in  20  was  located 
within  the  service  areas  of  the  seven  federally  sponsored 
extension  centers.   Since  then,  dramatic  progress  has  been  made. 
Now,  44  MEP  centers  are  operating  or  are  preparing  to  open  their 
doors  in  32  states.   Those  non-profit  centers  employ  professional 
engineers  and  others  with  manufacturing  or  business  experience 
who  are  opening  the  doors  to  information  and  expertise  for  small 
manufacturers . 

MEP  partners  with  state  and  local  governments  to  establish  non- 
profit manufacturing  extension  centers  in  the  nationwide  MEP. 
These  centers  leverage  state,  local,  and  regional  programs  along 
with  a  widening  national  array  of  assistance  efforts. 

This  expansion  has  been  enabled  by  the  Technology  Reinvestment 
Project  (TRP) ,  led  by  the  Defense  Department's  Advanced  Research 
Projects  Agency.   The  TRP  has  provided  funds  —  matched  by  state 
and  local  sponsors  —  that  enable  the  MEP  to  extend  its 
geographic  reach.   Thirty-seven  of  the  NIST-managed  affiliated 
centers  were  funded  by  the  TRP.   TRP  also  has  provided  matching 
funds  for  training  modules,  assessment  tools,  and  other  services 
that  will  help  the  individual  MEP  centers  to  deliver  quality 
services  to  client  firms.   The  MEP  is  now  well  positioned  to 
carry  on  the  work  that  has  been  jump  started  by  TRP  funds. 

In  January  we  announced  a  jointly  funded  initiative  with  the 
Environmental  Protection  Agency  (EPA)  to  help  smaller 
manufacturers  become  both  more  competitive  and  more 
environmentally  conscious.   The  initiative  will  support  the 
development  of  methods  and  approaches  to  integrate 
environmentally  focused  services  into  the  portfolio  of 
manufacturing  extension  center  services.   It  also  will  support 
the  development  of  new  tools  to  help  manufacturing  extension 
organizations  deliver  these  services  to  smaller  manufacturers.  In 
addition,  we  will  support  the  establishment  of  industry-specific 
pilot  centers. 
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M£P  Impact 

Our  centers  have  been  busy.   They  served  nearly  9,000 
manufacturers  during  the  first  three  quarters  of  1994,  helping 
smaller  manufacturers  through  hands-on  assessments  and  advice, 
technology  demonstrations,  training,  and  seminars  on  specific 
manufacturing  and  business-related  issues. 

Surveys  of  our  client  firms  are  showing  that  manufacturing 
extension  services  are  fostering  significant  improvements  in 
manufacturing  and  business  performance,  yielding  company- 
estimated  benefits  that  greatly  exceed  the  federal  investment  in 
the  MEP.   For  example,  during  1994,  610  companies  returning 
surveys  from  13  of  our  centers  reported  an  economic  impact  of 
more  than  $167  million  for  technical  assistance  projects  provided 
by  MEP.   Those  impacts  include  changes  in  sales,  capital  spending 
and  capital  avoidance,  inventory  reductions,  labor  and  material 
savings,  and  jobs  created  or  saved.   These  results  are  consistent 
with  our  earlier  evaluations. 

The  MEP  is  also  sparking  changes  in  the  behavior  of  private  and 
public-sector  providers  of  extension  services  and  advice. 
Federal  support  and  access  to  a  national  network  of  supporting 
services  is  enabling  previously  existing,  state-sponsored  centers 
to  extend  their  reach,  develop  new  capability,  and  broaden  the 
range  of  service  available  to  companies.   Moreover,  private 
sector  consultants  are  finding  that,  by  working  with  the  Centers, 
they  have  better  access  to  smaller  manufacturers  as  clients.   A 
1994  study  found  that  MEP  client  firms  are  more  aware  of  the 
competitive  benefits  of  using  modern  technologies  than  non-client 
firms.   They  also  are  more  likely  to  be  planning  to  implement 
those  technologies.   More  than  90  percent  of  the  consultants 
surveyed  said  that  MEP-assisted  companies  are  more  knowledgeable 
of  outside  consultants  than  firms  that  do  not  use  extension 
services. 

HIST  LABORATORY  PROGRAMS 

NIST's  laboratory  programs  have  long  been  recognized  for  their 
practical  assistance  to  industry  and  their  focus  on 
infrastructural  technologies  that  support  our  economy.   Our 
laboratory  efforts  are  planned  and  implemented  in  cooperation 
with  industry  and  focused  on  infrastructural  technologies  such  as 
measurements,  evaluated  data,  standards  and  test  methods  which 
provide  a  common  language  for  use  by  industry  in  commerce. 

Industry  traditionally  underinvests  in  the  development  of  these 
infrastructural  technologies  because  they  are  used  simultaneously 
by  many  firms.   These  infrastructural  technologies  typically  are 
not  emisodied  in  products,  making  it  difficult  or  impossible  for 
individual  firms  or  even  industries  to  recover  the  R&D  investment 
it  would  take  in  order  to  develop  these  technologies.   The 
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benefits  from  this  work  are  spread  across  many  companies  and 
industries,  and  the  economic  impact  can  be  great. 

The  NIST  laboratories  operate  with  a  customer  base  as  diverse  as 
U.S.  industry  itself.   They  include  makers  of  one-of-a-kind 
scientific  instruments,  utilities  that  supply  gas  and  electricity 
to  tens  of  millions  of  commercial  and  residential  customers, 
software  publishers  and  computer  manufacturers,  aerospace  giants, 
aspiring  biotechnology  firms,  chemical  and  food  processors, 
textile  manufacturers,  makers  and  users  of  machine  tools, 
suppliers  of  steel  and  concrete,  and  designers  of  exotic  new 
materials.   Customers  range  from  tiny  start-ups  to  the  "Big  3" 
auto  makers  and  most  other  companies  among  the  nation's  top  100 
R&D  spending  firms. 

NIST  Laboratories'  Progress  to  Date 

Appropriations  for  NIST  laboratories  have  increased  by  37  percent 
between  fiscal  years  1993  and  1995  —  the  first  significant 
increases  for  these  critical  efforts  in  many  years.   The  attached 
chart  (#2)  clearly  shows  how  this  long-needed  increase  has 
changed  the  pattern  of  basically  flat  funding  during  the  past 
several  decades  —  a  period  during  which  industry  experienced 
dramatic  technological  growth  and  confronted  NIST  with  a  backlog 
of  demands  for  our  research  and  services.   These  are  research  and 
services  that  are  not  otherwise  available  to  U.S.  industry. 

Despite  early  concerns  that  the  new  NIST  extramural  programs 
might  detract  from  the  traditional  laboratory  mission,  we  have 
ample  evidence  today  that  the  new  programs,  particularly  ATP, 
have  strengthened  our  laboratory  efforts  on  behalf  of  industry. 
This  is  reflected  both  in  the  increasing  laboratory  budget  and  in 
the  reinvigoration  of  the  labs'  technical  efforts. 

These  increases  have  permitted  NIST  to  strengthen  our  core 
capability  for  infrastructural  technologies.   We  have 
accomplished  this  without  increasing  our  staff;  those  who  were 
working  to  support  other  agencies'  needs  have  shifted  to  NIST 
funding  so  that  they  may  respond  even  more  directly  to  industry 
needs.  Also,  planning  is  underway  for  the  renovations  and  new 
construction  that  is  vital  if  the  labs  are  to  meet  industry's 
needs  in  the  coming  century. 

I  am  particularly  proud  of  three  accomplishments: 

o    We  have  been  able  to  more  aggressively  tackle  industry's 
infrastructural  technology  needs  in  emerging  areas  of 
technology  that  have  grown  in  the  past  decade.   For  example, 
two  areas  where  we  are  bringing  greater  resources  to  bear  in 
biotechnology  and  information  technologies.   Both  are 
clearly  huge  growth  areas  for  industry,  and  neither  can  move 
ahead  easily  without  the  kinds  of  underlying  research  and 
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services  done  by  the  NIST  laboratories. 

o    The  underlying  base  for  metrology,  the  science  of 

measurements,  has  been  revitalized.   For  example,  our 
scientists  recently  trained  an  array  of  four  lasers  on 
cesium  atoms,  trapping  and  cooling  them  to  within  700 
billionths  of  a  degree  of  absolute  zero,  the  coldest 
temperature  ever  reported  for  an  atom  measured  in  three 
dimensions.   This  accomplishment  eventually  may  lead  to 
improvements  in  the  accuracy  of  atomic  clocks;  each  past 
improvement  has  led  to  almost  immediate  technological 
applications,  from  synchronizing  telecommunications  and 
electrical  power  grids  to  the  Global  Positioning  System. 

o    We  have  broken  through  years  of  uneasy  relations  with  our 
partners  in  the  private  sector  voluntary  standards 
community,  forging  new,  stronger  relationships  and 
bolstering  our  own  standards-related  activities.   This 
improved  cooperation  is  critical  in  light  of  new 
international  trade  agreements  and  activities.   Industry  now 
can  count  on  NIST  to  deliver  more  promptly  vital  standards- 
related  information  and  services,  and  to  be  a  better  partner 
in  representing  U.S.  interests  in  the  international  arena. 

Our  laboratories'  formal  linkages  with  industry  remain  as  strong 
as  ever.   During  the  past  year,  NIST  entered  into  133  new 
Cooperative  R&D  Agreements,  or  CRADAs.   Of  NIST's  500-plus  CRADA 
partners  since  1988,  40  percent  have  been  small  businesses,  45 
percent  have  been  large  or  mid-sized  firms,  and  15  percent  have 
been  universities  and  other  organizations.   On  average,  one 
technical  staff  member  in  five  is  engaged  in  a  CRADA  —  just  one 
indicator  of  industrial  interactions. 

NIST  Laboratories'  Impacts 

Several  hundred  laboratory  projects  are  under  way  at  NIST  during 
a  single  year.   Some  relate  to  the  needs  of  mature  industries. 
Others  concentrate  on  technical  challenges  confronting  emerging 
industries,  and  on  established  high-technology  sectors  undergoing 
rapid  technological  change.   All  are  conducted  with  industry 
helping  to  set  the  priorities  and  guiding  the  work.   Most  are 
carried  out  with  industry's  active  involvement. 

Below  are  several  typical  projects  that  give  a  flavor  of  how 
recent  NIST  laboratory  efforts  have  worked  for  U.S.  industry. 

o    Faced  with  the  imminent  elimination  of  ozone-destroying 
chlorof luorocarbons  (CFCs)  and  the  phaseout  of  related 
refrigerants,  the  nation's  $17  billion  air  conditioning  and 
refrigeration  industry  now  is  using  a  NIST-developed 
database  which  calculates  key  thermophysical  properties  of 
38  refrigerants  and  mixtures.   In  the  search  for  cooling 
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systems  that  are  both  environmentally  and  economically 
acceptable,  industry  needed  high-quality  data.   An  official 
of  the  Air-Conditioning  and  Refrigeration  Institute,  an 
industry  association,  says,  "Without  NIST,  we  would  have 
gotten  less  detailed  data,  which  would  have  meant  a  lot  more 
expensive,  time-consuming  engineering  work  to  produce 
hardware.   It  would  have  cost  us  millions  more." 

o    A  NIST  tool  for  quickly  evaluating  the  performance  of 

coordinate  measuring  machines  —  used  by  many  manufacturers 
to  check  the  dimensions  of  parts  and  assemblies  —  is 
helping  U.S.  firms  improve  their  quality  assurance  methods 
and  cut  costs.   Manufacturers  now  can  comprehensively  assess 
CMM  performance  quickly,  decreasing  the  chances  that 
companies  will  ship  poor-quality  parts  to  their  customers  or 
scrap  good  parts  mistakenly.   Evaluated  by  Caterpillar  Inc. 

and  Boeing,  the  NIST  tool  has  been  commercialized  by 
Giddings  and  Lewis,  a  U.S.  maker  of  these  measuring  machines 
and  machine  tools.   The  product  was  introduced  last  year, 
and  already  has  markets  in  the  aerospace,  automotive  and 
heavy  equipment  industries. 

o    NIST  recently  issued  a  standard  optical  fiber  that  is 

helping  U.S.  fiber  makers  to  reduce  product  variability  and 
greatly  improve  the  likelihood  that  spliced  fibers  will 
align  precisely  —  ensuring  the  high  quality  transmission  of 
signals  that  their  customers  expect.   An  official  with 
Corning,  Inc.  reports  that  this  capability  has  given 
"Corning  and  other  fiber  manufacturers  a  clear  competitive 
edge . " 

NIST  aims  for  and  expects  its  infrastructural  technologies  and 
services  to  yield  high  returns  since  we  expend  resources  only 
once  to  develop,  for  example,  a  measurement  method  that  can  be 
used  by  many  companies  and  frequently  for  entirely  different 
technologies.   Results  of  an  ongoing  series  of  economic  impact 
studies  confirm  those  returns.   To  date,  8  economic  impact 
studies  have  been  completed,  yielding  a  median  rate  of  return  of 
167  percent.   These  returns  compare  very  favorably  with  those 
reported  in  studies  of  returns  on  other  public  investments  in 
technology  and  on  private  sector  R&D  investments. 

For  example,  a  recent  study  shows  that  through  improved 
calibration  services  NIST  has  enabled  a  tenfold  increase  in 
measurement  accuracy  of  watthour  meters.   In  turn,  that  has 
allowed  U.S.  electric  utilities  to  more  accurately  monitor  more 
than  $180  billion  of  electrical  power  generated  annually, 
facilitating  the  resolution  of  disputes  and  generating  a  sizable 
return  to  U.S.  taxpayers.   A  new  analysis  estimates  that  total 
benefits  exceed  costs  by  a  ratio  of  41  to  1. 
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NIST  QUALITY  OUTREACH  PROGRAM 

With  the  cooperation  and  financial  support  of  the  private  sector, 
NIST  manages  the  Malcolm  Baldrige  National  Quality  Award,  which 
has  become  both  the  U.S.  standard  of  quality  achievement  in 
industry  and  a  comprehensive  guide  to  quality  improvement. 

The  award  program  was  established  by  Congress  in  1987  not  only  to 
recognize  individual  U.S.  companies  for  their  quality 
achievements,  but  also  to  promote  quality  awareness  and  to 
provide  information  on  successful  quality  strategies.  The  major 
focus  of  the  award  is  on  results  and  customer  satisfaction;  it  is 
not  given  for  specific  products  or  services. 

NIST  has  worked  closely  with  a  variety  of  groups  to  extend  the 
benefits  of  quality  management  and  stimulate  activities 
nationwide.   These  organizations  range  from  trade,  professional 
and  business  groups  such  as  the  National  Association  of 
Manufacturers,  the  Council  on  Competitiveness,  and  the  U.S. 
Chamber  of  Commerce,  to  state  and  local  government  organizations 
and  broad-based  interest  groups  like  the  National  Education 
Association. 

Key  to  this  program  —  and  indicative  of  its  cooperative  nature 
—  is  the  award's  board  of  examiners.   Made  up  of  more  than  250 
quality  experts  from  many  industry  sectors,  along  with  a  smaller 
contingent  from  universities  and  governments  at  all  levels,  board 
members  volunteer  many  hours  reviewing  applications  for  the 
award.   They  have  given  more  than  10,000  presentations  on  quality 
management  and  the  award  program,  helping  to  spread  the  message 
and  tools  and  techniques  for  improving  quality  management. 

Quality  Award  Progress  to  Date 

From  1988  to  1994,  the  award  program  received  nearly  550 
applications  form  U.S.  companies.   Twenty-two  companies, 
including  11  large  manufacturers,  five  service  companies,  and  six 
small  business  have  won  the  award.   But  the  program  is  much  more 
than  a  contest.   Equally  important  is  the  award's  role  in  raising 
awareness  by  encouraging  all  U.S.  business  and  organizations  to 
implement  quality  improvement  efforts  whether  they  intend,  or  are 
even  eligible,  to  apply  for  the  award. 

About  1  million  copies  of  the  award's  guidelines  and  criteria 
have  been  distributed  by  NIST  worldwide,  and  thousands  of 
organizations  are  using  the  criteria  as  a  quality  improvement 
road  map.   The  results  of  these  internal  evaluations  provide 
firms  with  a  clear  view  of  where  they  stand  and  of  how  far  they 
must  go  to  achieve  world-class  levels  of  quality. 
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Forty-two  state  and  local  quality  award  programs  are  operating  in 
30  states. —  most  modeled  after  the  Baldrige  Award.   Many 
companies  participate  in  these  award  programs  before  applying  for 
the  national  award. 

With  experts  from  health  care  and  education,  NIST  has  adapted  the 
Baldrige  criteria  and  framework  for  these  sectors  and  is 
launching  a  pilot  program.   Pending  a  successful  1995  trial, 
continuing  support  from  these  two  sectors,  and  funding,  full- 
scale  award  programs  for  education  and  health  care  could  begin  in 
1996. 

Quality  Award  Impacts 

The  Baldrige  Award  program  is  having  a  profound  effect  on  how 
people  and  organizations  operate  and  work.   An  independent  1993 
study  to  determine  what  U.S.  business  thinks  about  the  award 
indicated  that  both  industrial  and  service  firms  —  large  and 
small  —  agreed  that  the  award  currently  provides  the  best 
framework  for  a  total  quality  management  system.   The  results 
also  showed  that  the  firms  surveyed  believe  the  award  fosters 
quality  awareness,  promotes  the  understanding  of  the  requirements 
for  quality  excellence,  promotes  sharing  of  information  on 
successful  quality  strategies,  and  recognizes  U.S.  companies  that 
excel  in  quality  achievement  and  quality  management. 

Preliminary  results  from  a  more  recent  survey  of  U.S.  firms 
conducted  last  fall  by  the  award's  independent  advisory  group 
indicated  similarly  strong  support.   Seventy-one  percent  of  those 
52  companies  responding  said  they  used  the  award  criteria  as  a 
quality  management  assessment  tool,  and  86  percent  said  that 
sharing  of  practices  by  Baldrige  Award  winners  has  helped  to 
motivate  improvements  in  their  own  businesses. 

Good  quality  management  is  no  guarantee  of  business  success,  but 
it  can  lead  to  outstanding  returns  —  both  for  individual 
companies  and  for  the  country.   These  returns  are  showing  up  in 
increased  productivity,  satisfied  employees  and  customers,  and 
improved  profitability.   Recent  studies  by  NIST  and  others  have 
found  that  a  stock  investment  in  the  group  of  companies  winning 
the  award  could  result  in  large  returns.   For  example,  a 
hypothetical  $1,000  was  invested  in  the  five  whole  company 
Baldrige  Award  winners  from  the  first  day  the  company  won  the 
award  (or  went  public)  to  October  3,  1994.   The  investment 
yielded  a  188  percent  return  on  investment  compared  to  a  28 
percent  return  for  the  Standard  &  Poor's  500,  outperforming  the 
S&P  500  by  almost  6.5  to  1. 
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CONCLUSION 

The  Administration  and  Congress  have  expanded  the  nation's 
investment  in  NIST  over  the  past  two  years  while  the  total  level 
of  federally  supported  R&D  has  been  held  steady,  or  even  reduced 
slightly.   The  total  investment  at  NIST  remains  a  very  small 
percentage  of  the  government's  R&D  program.   The  added  investment 
at  NIST  is  designed  to  bolster  the  support  companies  receive  from 
an  agency  that  has  a  long  track  record  of  working  directly  with 
and  for  industry  —  and  delivering  bottom-line  value  for 
taxpayers. 

The  priorities  for  our  work  are  industry's  priorities.   We  work 
in  true  partnerships  with  U.S.  companies,  small  and  large,  to  do 
the  jobs  that  cannot  be  done  separately. 

Our  major  R&D  funding  effort,  the  Advanced  Technology  Program,  is 
enabling  technology  development  that  is  cost-shared,  rigorously 
competed,  and  supportive  of  R&D  work,  always  at  the  pre-product 
development  stage. 

By  teaming  up  with  state  and  local  governments,  our  Manufacturing 
Extension  Partnership  is  rapidly  expanding  services  to  smaller 
companies  throughout  the  country. 

Our  laboratories  are  offering  industry  the  benefits  of  stronger 
measurement  research  and  services  that  underpin  companies'  R&D, 
manufacturing  and  sales. 

The  Malcolm  Baldrige  National  Quality  Award  program  is  beginning 
to  extend  the  principles  of  good  business  practices  to  our 
education  and  health  care  sectors. 

The  scale-up  challenges  for  our  newer  programs,  the  ATP  and  MEP, 
have  been  substantial.   But  we  have  had  terrific  engagement  with 
industry  in  both  cases.   We  have  ensured  that  these  programs  are 
executed  in  a  manner  consistent  with  NIST's  principles  of 
technical  excellence  and  objectivity.   We  are  beginning  to  see 
the  real  fruits  of  this  work,  and  we  look  forward  to  delivering 
even  greater  value  and  positive  impacts  for  U.S.  industry,  our 
economy,  and  our  taxpayers. 
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DR.  ARAI  I  I'RABHAKAR 

Director 

National  Institute  of  Standards  and  Technology 

Dr.  Prabhakar,  apfKjinted  tenth  NIST  Director  by 
President  Clinton,  took  office  May  28,  1993.  An  agency 
of  the  Commerce  Department's  Technology 
Administration,  NIST  promotes  U.S.  economic  growth  by 
working  with  industry  to  develop  and  apply  technology, 
measurements,  and  standards.  As  NIST  Director,  Dr. 
Prabhakar  oversees  a  staff  of  approximately  3,200  and  a 
budget  of  nearly  $1  billion.  She  manages  a  portfolio  of 
major  programs  that  partner  with  industry  in  the  pursuit  of 
technology  for  economic  growth: 

■  a  competitive  Advanced  Technology  Program  that  provides  cost-shared  awards  to  industry  for  development 
of  high-risk  technologies  with  significant  commercial  p)Otential; 

■  a  grassroots  Manufacturing  Extension  Partnership  designed  to  help  small  and  medium-sized  companies 
adopt  new  technologies; 

■  laboratory  research  and  services  focused  on  "infrastructural  technologies,"  such  as  measurements, 
standards,  evaluated  data,  and  test  methods;  and 

■  the  Malcolm  Baldrige  National  Quality  Award  and  an  associated  quality  outreach  program. 

Dr.  Prabhakar  currently  chairs  the  Committee  on  Applications  and  Technology  of  the  Information 
Infrastructure  Task  Force,  which  is  studying  how  innovative  technologies  will  help  people  do  their  jobs  in 
new  and  different  ways.  The  committee  coordinates  government-wide  efforts  to  develop  information 
technology  applications  and  recommend  technology  policy  in  order  to  make  the  National  Information 
Infrastructure  a  reality. 

Previously,  Dr.  Prabhakar  served  for  two  years  as  Director  of  the  Microelectronics  Technology  Office  in  the 
Defense  Department's  Advanced  Research  Projects  Agency  (ARPA),  where  she  had  managed  advanced 
electronics  research  since  1986.  She  created  the  Microelectronics  Technology  Office  to  drive  research, 
development,  and  demonstration  of  advanced  microelectronics  technologies  critical  to  national  security,  with 
an  emphasis  on  dual-use  technologies.  As  Director  of  the  office,  she  managed  an  annual  budget  of  $300 
million  and  contracts  and  collaborations  with  hundreds  of  organizations,  including  large  electronics 
manufacturers,  traditional  defense  contractors,  small  and  medium-sized  technology  firms,  universities,  and 
other  laboratories.  Dr.  Prabhakar  had  strategic  responsibility  for  programs  in  semiconductor  manufacturing 
technology,  including  SEMATECH  and  advanced  lithography.  The  overall  manufacturing  programs  were 
designed  to  stimulate  and  challenge  the  U.S.  semiconductor  industry  to  achieve  cost-effective  flexible 
manufacturing  capability  for  high-value-added,  differentiated  products.  Other  areas  of  technology  for  which 
she  was  responsible  included  next-generation  devices  in  optoelectronics,  nanoelectronics,  and  neural  networks 
as  well  as  flexible  manufacturing  for  infrared  focal  plane  arrays. 
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From  1984  to  1986,  Dr.  Prabhakar  served  as  a  Congressional  Fellow  in  the  Office  of  Technology 
Assessment  of  the  U.S.  Congress  where  she  wrote  on  microelectronics  research  and  development  for  the 
House  Science,  Resc^irch  and  Technology  Subconiniittcc. 

Dr.  Prabhakar  is  a  member  of  Eta  Kappa  Nu,  Tau  Beta  Pi,  and  a  senior  member  of  the  Institute  of  Electrical 
and  Electronics  Engineers.  She  received  a  fellowship  from  the  Bell  Laboratories  Graduate  Research  Program 
for  Women. 

Dr.  Prabhakar  was  bom  in  New  Delhi,  India.  She  received  her  B.S.  in  Electrical  Engineering  from  Texas 
Tech  University  (1979),  and  her  M.S.  in  Electrical  Engineering  (1980)  and  Ph.D.  in  Applied  Physics  (1984) 
from  the  California  Institute  of  Technology. 
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Mrs.  MORELLA.  Thank  you,  Dr.  Prabhakar. 

I  know  that  you  have  an  extensive  testimony  that  you  submitted, 
and  please  know  it  will  be  a  part  of  the  record. 

Dr.  Prabhakar.  Thank  you. 

Mrs.  MORELLA.  All  the  Members  have  looked  at  it. 

I  just  want  to  ask  each  one  question  so  I  can  give  the  subcommit- 
tee an  opportunity  ask  questions,  and  then  we  may  have  another 
round,  too. 

Posing  it  to  Dr.  Good.  How  would  you  respond,  Dr.  Good,  to  the 
argument  that  competition  in  the  global  marketplace  means  that 
industries  need  to  respond  quickly,  innovate  continuously,  which  do 
not  require  Federal  Government  intervention? 

For  instance,  we  have  heard  from  entrepreneurs  in  the  past,  and 
we  are  going  to  hear  again  today,  that  the  best  thing  we  could  do 
to  improve  the  business  climate  would  be  to  implement  product  li- 
ability and  regulatory  reform,  and  provide  tax  incentives  for  pa- 
tient capital  and  investment. 

This  is  your  opportunity  now  to  respond  to  what  we  are  going  to 
hear. 

Dr.  Good.  I  am  very  pleased  to  respond  to  that  question  because 
my  answer  to  it  is. 

They  have  to  have  all  of  these.  If  you  read  my  testimony,  we 
must  have  a  business  climate  that  is  indeed  conducive  for  people 
in  these  sorts  of  areas  to  do  well. 

On  the  other  hand,  if  you  look  at  the  technology  base  in  the 
United  States,  there  really  is  I  think  a  big  misperception  in  part 
of  this  argument.  That  is,  that  the  Federal  Government  has  never 
played  a  role  in  technology  development  and  the  companies  in  the 
United  States. 

Nothing  could  be  further  from  the  truth.  If  you  look  at  the  total 
R&D  budget  in  the  United  States,  it  is  about  50-50  between  the 
Federal  Government  and  the  businesses.  Our  businesses  have  ben- 
efitted greatly  for  many  years  from  government  policy. 

We  are  really  not  talking  about  a  total  revolutionary  approach  to 
the  world.  The  question  is: 

Should  exactly  the  mechanisms  that  we  used  during  the  Cold 
War  when  defense  was  a  big  issue,  should  the  mechanisms  still  be 
exactly  the  same?  That  really  is  the  issue. 

And,  should  a  huge  piece  of  our  technology  base  be  developed  to- 
ward defense  issues? 

So  my  answer  to  that  question  is  very  straightforward.  I  do  agree 
that  we  must  do  whatever  is  necessary  to  incentivize  business  de- 
velopment in  the  United  States.  That  includes,  however,  a  tech- 
nology base  on  which  those  people  can  draw  over  time. 

Today,  in  the  last  50  years,  we  have  built  a  big  technology  base. 
It  was  built  by  government  funding  to  universities.  It  was  built  by 
government  funding  to  mission  agencies. 

Many  of  our  major  industries  were  borne  of  technology  develop- 
ment in  the  early  1950s  and  1960s  from  the  Defense  Department 
that  started  whole  industries  like  the  aerospace  industry  and  the 
electronics  industry. 

A  good  case  in  point.  We  are  going  to  privatize  this  week  I  be- 
lieve Internet. 
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There  are  those  who  beHeve  that  was  started  with  private  funds. 
It  was  started  by  the  ARPANET,  funded  by  ARPA,  then  funded  by 
the  NSF. 

It  is  now  being  moved  into  the  private  sector,  and  the  scientists 
are  concerned  because  they  do  not  know  how  they  are  going  to  get 
on,  but  they  will  have  their  own  NET,  it  turns  out. 

NSF  is  going  to  continue  to  fund  a  network  for  scientific  results. 

But  my  point  to  you  is  that  we  have  always  had  a  partnership 
in  a  sense  between  the  industry  and  the  Federal  Government  on 
how  we  have  provided  technology  bases. 

Today  the  industry  is  spending  only  about  8  percent.  The  new 
numbers  from  the  Industrial  Research  Institute  is  8  percent  in 
long-term  R&D.  That  is  down  from  20  percent  as  little  as  10  or  15 
years  ago. 

The  reason  is  the  competitive  pressures  which  they  feel  today 
and  the  rapid  turn  of  technology  products — the  very  short  life-time 
of  technology  products. 

A  company  today,  in  many  industries,  has  to  have  technology 
going  on  in  three  products — the  one  they  have  on  the  street  they 
have  to  service,  the  one  they  are  going  to  peddle  next  year  they 
have  to  get  into  the  marketplace,  and  the  one  they  are  going  to 
have  ready  three  years  from  now  they  have  to  have  in  develop- 
ment. 

That  leaves  little  time  or  effort  for  long-term  results. 

We  have  always  provided  through  the  government  mechanisms 
for  long-term  research.  In  a  sense,  that  is  what  these  programs  are 
doing,  but  focused  on  the  areas  and  with  the — and  to  make  it  move 
faster,  we  think  these  partnership  arrangements  are  much  better 
than  the  old  mechanism  where  we  funded  it  within  the  Federal 
Government  and  let  it  spill  over  over  time. 

We  cannot  wait  that  long  any  more.  If  we  put  it  together  in  part- 
nership, we  can  move  some  of  these  fundamental  ideas  out  into 
products  very,  very  fast. 

Mrs.  MORELLA.  I  thank  you  for  your  answer. 

Let  me  just  ask  Dr.  Prabhakar  before  we  move  on.  Because  as 
we  debate  NIST  programs,  indeed  it  is  important  not  to  overlook 
the  poor  programs. 

Dr.  Prabhakar.  Absolutely. 

Mrs.  MoRELLA.  I  know  that  there  have  been  a  number  of  new 
initiatives  within  the  laboratory.  I  just  wondered  if  you  might  dis- 
cuss very  briefly  the  basic  science  and  mission-related  research 
which  is  being  done  there. 

Dr.  Prabhakar.  Absolutely.  I  would  be  pleased  to. 

Let  me  just  start  maybe  by  commenting  on  three  areas  where  I 
think  we  have  been  able  to  really  revitalize  and  reinvigorate  our 
laboratory  activities  in  the  last  couple  of  years. 

The  first  is  that  over  many,  many  years  of  flat  funding  for  our 
laboratories  during  decades  while  we  were  basically  just  trjdng  to 
keep  up,  our  industries  were  flourishing  and  growing,  whole  new 
industry  sectors  were  evolving,  and  so  we  really  are  I  think  trying 
to  address  a  backlog  of  needs  in  terms  of  measurement  standards, 
valuative  data,  test  methods,  the  job  that  the  Nation's  measure- 
ment laboratory  is  really  supposed  to  do  for  our  industry. 
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So  one  of  our  areas  of  advance  I  think  has  been  our  abihty  now 
to  step  up,  particularly  in  information  technology  and  bio- 
technology, to  dramatically  evolving  new  industrial  areas. 

I  think  we  are  building  our  capabilities  there  in  a  way  that  will 
serve  those  industries  very  well. 

Secondly,  we  have  been  able  to  really  charge  up  our  basic  meas- 
urement sciences.  You  can  imagine  that  that  science  underpinning, 
the  base  upon  which  we  build  our  specific  activities  for  industries, 
that  that  is  the  kind  of  work  that  erodes  with  the  kind  of  flat  fund- 
ing we  have  been  dealing  with  for  a  long  time. 

So  today  we  have  got  some  new  activities  and  I  think  a  really 
charged  up  basic  research  activity  that  will  position  us  to  serve  the 
industrial  needs  and  infrastructural  technologies  in  the  future. 

Third,  and  I  think  perhaps  most  importantly,  is  that  we  have 
created  a  very  vigorous  and  positive  new  kind  of  relationship  with 
the  private  voluntary  standards  system. 

Our  country  is  unique  in  the  world  in  having  a  vigorous  private 
sector  driven  voluntary  standards  system  rather  than  a  govern- 
ment-driven product  operating  standards  system. 

But  we  think  that  the  previous  relationships  in  that  community 
have  not  been  particularly  healthy.  We  think  that  we  needed  to 
work  in  a  much  more  collaborative  way  with  the  American  Na- 
tional Standards  Institute,  with  the  many  standards  developers  in 
the  private  sector,  and  with  the  other  government  agencies  that 
care  about  standards  issues. 

I  think  that  we  have  really  turned  that  around  and  we  are  in  a 
position  to  just  be  a  much  better  partner  now  to  that  private  effort. 

I  think  all  of  those  efforts  are  the  result  of  the  fact  that  our  lab- 
oratories are  I  think — first  of  all,  we  have  gotten  the  budget  in- 
creases we  are  managing  without  staff  growth,  but  by  moving  more 
of  our  people  on  to  direct  appropriated  funds — but  I  think  it  is  also 
part  of  the  overall  sense  of  energy  and  sense  of  purpose  in  the  or- 
ganization as  our  new  programs  have  grown  as  well. 

I  think  we  see  the  synergy  back  and  forth  as  the  labs  support, 
for  example,  ATP  and  ATP  in  turn  gives  the  labs  some  new  and 
exciting  windows  into  the  industry. 

Mrs.  MORELLA.  Thank  you  for  your  response. 

I  am  going  to  turn  it  over  to  Mr.  Tanner  now,  but  I  wanted  to 
recognize  that  we  have  joining  us  Mr.  Brown,  who  is  the  Ranking 
Member  of  the  Full  Committee. 

Thank  you  for  being  here.  I  think  you  said  you  did  not  want  to 
add  any  comments  at  this  point? 

Mr.  Brown.  No.  Thank  you. 

Mrs.  MORELLA.  Mr.  Tanner. 

Mr.  Tanner.  Thank  you,  Madam  Chair. 

I  want  to  follow  up  just  a  minute  with  Dr.  Good  on  what  she 
said,  because  I  quite  frankly  could  not  have  agreed  with  her  more 
when  she  said  we  need  all  three.  We  need  tort  reform,  product  h- 
ability  reform,  streamlined  government,  but  we  also  need  I  think 
some  government  involvement  in  helping  bring  technology  that  oth- 
erwise just  simply  would  not  be  done. 

With  the  unrelenting,  unbelievable  pressures  on  CEOs  from  Wedl 
Street  for  quarterly  reports,  for  yearly  performances — otherwise, 
the  stock  may  go  down  and  you  get — I  have  had  a  personal  expert- 
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ence  with  that — with  hostile  takeovers  then  occurring,  it  is  just  un- 
realistic to  think  that  American  corporations  and  business  can  re- 
search a  product  that  will  not  come  to  market  for  15  or  20  years. 
They  simply  cannot  afford  to  do  it  in  this  daj^s  environment  with 
the  unrelenting  pressure  from  Wall  Street. 

So  to  say  that  everything  will  be  all  right,  just  to  wash  our  hands 
of  it  and  turn  it  over  to  the  marketplace  I  think  would  be  short- 
sighted. 

Let  me  ask  you  this.  Dr.  Good: 

You  have  had  great,  wide-ranging  professional  experiences  of 
professor,  as  head  of  research  in  a  major  corporation,  now  in  the 
government.  I  would  like  for  you  to  briefly  capsule  the  changes — 
and  you  can  do  so  better  than  I — but  the  changes  you  have  seen 
in  the  business  climate,  and  how  companies  perform  this  research 
and  development  so  crucial  to  our  Nation's  industrial  and  technical 
future,  technology  future? 

How  has  that  changed  over  the  last  20  years? 

And  how  has  our  role  as  the  Federal  Government  fit  in,  and 
what  changes  have  you  seen,  and  what  could  we  do  better? 

Dr.  Good.  Thank  you  very  much. 

There  have  been  major  changes.  I  spent  15  years  in  the  private 
sector  just  before  coming  to  this  job.  One  of  the  reasons  I  agreed 
to  come  to  do  this  particular  job — and  I  have  to  tell  you  that  my 
people — my  friends  in  the  private  sector  still  wonder  if  I  have  a 
sound  mind  for  having  made  that  decision — 

Mr.  Tanner.  So  do  mine. 

[Laughter.] 

Dr.  Good.  — but  I  thought  it  was  a  time  that  we  might  be  able 
to  really  begin  to  make  the  kinds  of  connections  between  the  $70 
billion  that  the  government  is  spending  on  R&D,  and  make  those 
connections  to  the  private  sector  in  a  way  that  will  be  meaningful 
for  our  children  and  grandchildren  so  we  have  the  same  kind  of 
high  technology  businesses  and  high-quality  jobs  available  that  we 
have  today. 

To  be  able  to  do  that,  we  really  do  have  to  understand  what  has 
changed.  It  is  really  very  significant. 

In  my  15  years  in  the  industry,  we  changed  from  spending  a  rea- 
sonable amount  of  our  R&D  money  in  our  central  laboratories  on 
relatively  long-term  work.  My  company,  for  example,  had  three  or 
four  major  products  that  it  had  invented  and  brought  all  the  way 
from  the  invention  to  the  production  stage  and  had  been  selling  for 
10  or  15  years. 

We  moved  from  a  position  of  doing  that — and  it  turned  out  we 
made  a  study  one  time  of  how  long  it  took  us  from  the  time  that 
the  laboratory  work  was  done  and  when  we  got  our  money  back  on 
those  products — eind  in  every  one  of  those  big  cases — and  the  study 
ranged  all  the  way  from  medium  sized  jet  engines  which  we  made 
to  nylon  sitix  [phonetic],  which  is  a  big  commodity  resin  material — 
in  all  cases,  it  was  20  plus  or  minus  2  years. 

The  problem  is  two  fold  today.  With  the  kind  of  short-term  pres- 
sures we  have,  we  couldn't  afford  any  longer  to  pay  for  a  20  year 
out  program.  So  the  issue  was  that  to  be  competitive  and  to  get  our 
price  down — because  toda/s  products  sell  on — there  are  really  only 
three  things  that  sell  products  today.  One  is  the  cost.  It  has  to  be 
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cost  competitive.  It  has  to  be  quality  competitive.  And  it  has  to  be 
dehvered  on  time.  That  is  it. 

It  is  time,  cost,  and  quahty. 

To  be  able  to  do  that  and  to  compete,  we  had  to  move  big  chunks 
of  our  technology  resources  to  how  to  make  our  product  better,  how 
to  get  the  manufacturing  costs  down,  and  how  to  meet  that  com- 
petition. 

So  we  moved  from  paying  a  fairly  large  amount  on  long-term 
things  to  a  very  small  fraction.  If  you  look  across  the  country,  that 
has  happened  across  the  board.  Our  technology  pool  in  the  United 
States  was  built  not  only  by  the  universities  and  federal  labora- 
tories, it  was  also  built  by  some  absolutely  fabulous  central  labora- 
tories in  this  country. 

The  first  one  was  General  Electric.  AT&T-built  laboratories  you 
know,  and  I  will  just  finish. 

All  of  those  today  are  in  the  process  of  being  funded  by  the  busi- 
ness units.  That  money  is  now  being  spent  not  in  those  laboratories 
but  at  the  business  unit  level.  The  rule  is,  if  it  is  not  being  spent 
on  a  product  that  I  can  see  coming  to  market  within  the  next  three 
to  five  years,  you  cannot  have  it  in  your  budget. 

That  is  the  change. 

If  we  do  not  use  our  federal  money  to  fill  that  gap  and  to  have 
these  enabling  and  emerging  technologies  move  into  that  product 
base  very  fast,  other  people  will  do  it  instead. 

Because  much  of  our  technology  base  is  available  to  us,  but  it  is 
also  available  to  anyone  else  who  wants  to  mine  it. 

Mr.  Tanner.  Thank  you.  My  time  has  expired. 

Mrs.  MORELLA.  I  would  like  to  recognize  the  Vice  Chairman  of 
the  Subcommittee,  Mr.  Calvert. 

Mr.  Calvert.  Thank  you,  Madam  Chairman. 

I  suppose  this  question  would  be  both  for  Dr.  Prabhakar  and  for 
Dr.  Good. 

What  is  the  maximum  amount  of  ATP  funding  that  may  be 
awarded  to  an  individual  company? 

Dr.  Good.  I  will  let  Dr.  Prabhakar— 

Dr.  Prabhakar.  By  legislation,  there  are  two  kinds  of  awards 
that  are  possible.  Single  company  awards  are  capped  at  $2  million 
for  the  federal  share. 

Mr.  Calvert.  On  November  18th  of  last  year,  the  Department  of 
Commerce  announced  47  winners  of  ATP.  The  winners  included 
IBM,  Westinghouse,  Texaco,  DuPont,  Dow  Chemical,  Caterpillar, 
General  Motors,  Ford,  Chrysler,  Amoco,  British  Petroleum,  Mobil, 
Exxon,  Chevron,  3-M,  United,  Shell,  TRW,  Texas — and  many  other 
large  companies. 

According  to  Value  Line,  the  R&D  budgets  for  IBM  last  year  was 
$6.8  billion. 

Westinghouse,  $175  million, 

DuPont,  $1.3  billion. 

3-M,  $1.1  billion. 

What  I  am  getting  at,  are  you  suggesting  to  the  subcommittee 
that  the  companies  with  the  R&D  budgets  of  this  magnitude,  that 
$2  million  to  fund  projects  ostensibly  critical  to  the  future  of  their 
industry  needs  to  be  budgeted  by  ATP? 
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Dr.  Prabhakar.  Mr.  Calvert,  I  think  the  point  that  we  have  been 
focusing  on  this  afternoon  is  exactly  what  the  nature  of  those  in- 
vestments are  in  companies  of  all  sizes. 

I  think  if  you  will  look  at  where  those  companies  are  spending 
their  dollars,  you  will  find  that  in  order  to  be  more  efficient  in  their 
investments,  every  year  those  companies  are  focusing  on  narrower, 
shorter  term  projects  overall — I  am  speaking  in  an  aggregate 
sense — and  it  is  precisely  for  that  reason  that  there  are  opportuni- 
ties for  that  kind  of  longer  term  innovation  even  with  companies 
of  that  sort. 

I  would  also  like  to  be  very  clear  that  it  would  also  be  possible 
to  go  through  the  list  of  awardees  in  ATP  and  I  could  name  off  for 
you  70  companies  that  probably  you  have  not  heard  of  because  they 
are  so  tiny.  And  in  fact,  I  think  small  companies  participate  very 
well. 

Mr.  Calvert.  Well,  let  me  ask  this  question: 

If  those  companies,  including  large  and  small  companies,  if  they 
had  a  choice,  what  would  you  predict  their  answer  would  be.  To 
continue  an  ATP  program?  or  to  have  an  R&D  tax  credit? 

Dr.  Prabhakar.  I  think  that  is  an  excellent  question.  In  fact  the 
answer  is  I  believe  that  you  are  talking  about  an  apple  and  an  or- 
ange, and  I  think  if  you  want  to  make  fruit  salad  you  better  have 
all  of  the  above. 

What  an  R&D  tax  credit  does  is  help  companies  pay  for  the  R&D 
that  they  are  going  to  do  anyway.  We  have  had  an  R&D  tax  credit 
in  place  for  many,  many  years.  So  this  is  not  a  theory;  this  is  just 
fact.  That  while  we  have  had  an  R&D  tax  credit  in  place,  there  has 
been  no  evidence  that  industry  is  investing  in  longer  term,  riskier 
technologies.  In  fact,  all  the  trends  in  the  last  several  years  have 
been  quite  to  the  contrary. 

So  an  R&D  tax  credit  is  a  very  valuable  tool.  It  is  something  that 
we  have  advocated  for.  But  it  does  not  play  the  same  role  that 
these  kinds  of  investments  play  in  terms  of  allowing  us  to  go  after 
the  longer  term,  riskier  activities. 

Mr.  Calvert.  How  would  you  evaluate  the  success  of  an  ATP 
program? 

Dr.  Prabhakar.  I  think  that  is  exactly  the  right  question.  What 
I  would  like  to  back  up  and  focus  on  is  why  are  we  making  these 
investments?  We  are  making  these  investments  for  the  broad- 
based,  long-term  economic  benefits  that  can  flow. 

So  one  part  of  the  success  of  ATP  has  to  do  with  the  success  of 
the  ATP  participants.  We  hope  that  they  will  take  the  technology 
advances  and  put  their  own  fiinds  into  moving  those  technologies 
into  the  marketplace. 

Mr.  Calvert.  Is  there  any  way  to  track  that  return  on  invest- 
ment? 

Dr.  Prabhakar.  Absolutely.  And  in  fact  that  is  part  of  our  eval- 
uation process. 

Mr.  Calvert.  Have  we  tracked  that  return  on  investment? 

Dr.  Prabhakar.  Absolutely.  We  have  in  place  a  process  that  will 
track  over  the  long  term  what  those  returns  are.  I  want  to  be  very 
clear  that  a  program  that  started  with  $10  million  in  Fiscal  Year 
1990  will  not  show  you  the  full-blown  economic  effects  in  1995.  We 
are  not  investing  for  that  time  scale. 
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What  we  can  see  today  are  the  early  results  that  tell  us  we  are 
on  track  for  the  full-blown,  down-stream  benefits.  Let  me  just  give 
you  some  examples. 

We  have  several  cases  where  the  ATP  investment  is  with  a  small 
firm — usually  a  few  entrepreneurs  that  have  a  concept.  What  we 
help  them  do  with  our  cost  shared  funds  is  to  get  to  the  point  of 
a  prototype  where  they  can  then  develop  the  market  strategy,  de- 
velop the  commercialization  linkages,  the  licensing  agreements, 
and  the  strategic  alliances. 

So  what  we  see  today  are  new  technologies  that  would  not  have 
existed  any  other  way.  We  see  the  business  relationships  building 
to  take  those  technologies  into  the  marketplace,  and  we  see  the 
very  early  stage  growth  in  these  small  firms. 

And  again  I  want  to  be  very  clear  that  that  is  not  the  full-blown 
benefit  that  we  are  making  the  investment  for,  but  these  are  the 
early  signs  that  we  are  on  track. 

Mr.  Calvert.  I  guess  the  point  I  am  making,  though,  is  that 
ATP  in  1990  was  $10  million.  This  last,  or  in  this  year  the  rec- 
ommendation is  for  $491  million. 

I  am  thinking  about  how  do  we  keep  track  of  whether  these  in- 
vestment dollars  work.  I  am  aware  that  IBM  Corporation,  for  in- 
stance, is  working  on  the  fifth-generation  artificial  intelligence 
computer,  parallel  processing — I  am  not  the  whiz  some  of  these 
people  here  may  be,  but  none  of  these  were  government  guided. 

The  Jap£inese  of  course  invested  a  tremendous  amount  of  re- 
sources in  government-guided  programs  that  were  a  totsd  flop.  A 
total  flop. 

How  do  we  know  that  ATP  would  have  any  more  success  than 
the  Japanese  Government  had? 

Dr.  Prabhakar.  First  and  foremost,  these  programs  are  not  gov- 
ernment guided. 

Dr.  Good.  — are  not  government  guided. 

Dr.  Prabhakar.  We  are  on  the  same  track  here.  I  think  that  is 
a  critical  distinction. 

Other  nations  around  the  world  have  undertaken  to  do  these 
sorts  of  things.  We  have  tried  to  learn  from  those  models,  but  I  do 
not  think  it  is  appropriate  to  plop  into  our  society  and  our  economy 
those  same  top-down  approaches. 

So  I  think  a  tremendous  strength  of  the  way  we  are  going  about 
doing  this  is,  ATP  is  actually  a  platform  that  enables  industry  to 
go  after  the  long-term  projects.  It  is  not  something  that  instructs 
industry  as  to  where  it  needs  to  make  its  investments. 

I  would  also  point  out  the  specific  example  you  mentioned  in 
terms  of  artificial  intelligence  and  parallel  computing  is  actually  an 
excellent  example  of  some  work  that  was  seeded  by  very  early 
stage  R&D  investments  in  the  defense  investment. 

So  I  think  you  will  find  fingerprints  from  early  government  in- 
vestments in  many  of  those  areas. 

Dr.  Good.  In  fact,  may  I  just  make  a  comment  about  that?  You 
will  not  only  find  fingerprints,  you  will  find  huge  federal  finger- 
prints in  that  particular  arena  because  the  National  Science  Foun- 
dation even  funded  an  engineering  center  in  that  arena,  in  which 
IBM  was  a  major  participant. 

Mr.  Calvert.  Thank  you. 
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Mrs.  MORELLA.  Ms.  Lofgren. 

Ms.  Lofgren.  Thank  you. 

The  central  purpose  of  ATP  is  to  promote  economic  growth,  as  we 
have  discussed,  by  helping  in  the  long-term  investment  in  high-risk 
technologies. 

You  have  talked  a  little  bit  about  beginning  to  do  measurement, 
and  I  believe  that  is  important.  I  agree  with  you  that  if  it  were 
looking  at  long-term  investments,  we  will  not  see  the  results  that 
are  measurable  in  four  years  or  five  years. 

But  I  am  wondering  if  you  can  explain  the  methodology  that  you 
are  using  and  the  time  fi-ame  in  which  you  would  expect  we  could 
see  results  with  some  examples  of  what  you  think  we  might  find. 

Also  you  mentioned  the  initial  results  that  show  us  we  are  on  the 
right  track.  If  you  could  amplify  that. 

Dr.  Prabhakar.  I  would  be  happy  to,  Ms.  Lofgren. 

I  think  my  testimony  lays  out  some  of  these  elements.  We  try  to 
evaluate  the  benefits  that  flow  from  the  ATP  investment.  What  we 
are  really  concerned  with  are  those  long-term,  broad-based  bene- 
fits, not  just  what  happens  in  the  ATP  participating  companies  but 
in  the  broader — there  are  customers,  for  example,  that  are  benefit- 
ting fi*om  their  technologies. 

To  capture  that  information  we  have  laid  in  place  a  process  for 
gathering  information  after  the  period  of  the  award.  Because  of 
course  the  ATP  award  is  just  cost  sharing  very  early  stage  work 
that  is  followed  by  significant  private  investment. 

We  have  tried  to  design  it  so  that  it  is  not  burdensome  for  the 
companies,  but  so  that  we  are  able  to  get  the  information  back  to 
assess  the  taxpayer  investment.  I  think  that  is  working  with  the 
companies. 

What  we  are  focusing  on  right  now,  because  the  time  fi'ame  at 
the  moment  is  one  in  which  we  can  only  really  evaluate  in  a  quan- 
titative way  the  actual  near-term  effects,  and  there  first  of  all  we 
are  assessing  the  effectiveness  of  the  program  itself. 

Is  ATP  a  tool  to  increase  research  efficiency? 

Is  it  a  tool  that  is  helping  to  create  an  opportunity  for  strategic 
alliances  to  do  R&D,  and  then  subsequently  on  their  own  dollars 
for  companies  to  take  technology  to  the  marketplace? 

And  all  of  our  survey  results,  independent  surveys  that  have 
been  done  on  the  work  that  ATP  is  supporting,  indicate  that  in  fact 
all  of  those  kinds  of  activities  are  happening. 

I  am  also  very  instructed  by  looking  at  specific  examples.  Let  me 
just  mention  one.  We  had  an  example  of  two  entrepreneurs  who 
had  a  concept  for  ion  implantation.  It  was  something  in  their  heads 
and  therefore  too  risky  for  private  investment. 

We  did  a  very  brief  project  with  them  that  allowed  them  to  get 
a  laboratory  prototype,  and  on  the  basis  of  that  physical  dem- 
onstration they  now  have  in  place  at  least  one  marketing  agree- 
ment and  one  licensing  arrangement  for  one  application  area — 
semiconductor  manufacturing;  and  the  promise  of  potentially  some 
other  applications  in  as  different  an  area  as  medical  imaging. 

So  I  think  this  is  an  interesting  example  again  of  the  enabling 
nature  of  the  technologies  we  are  supporting.  That  firm  was  2  em- 
ployees when  we  started  working  with  them,  and  I  believe  they  are 
about  35  employees  today. 
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Most  significantly,  those  are  not  35  employees  on  taxpayers'  dol- 
lars; they  are  there  on  private  funds,  because  our  project  has  been 
concluded. 

Now  the  full-blown  effects  from  that  effort  will  come  when  the 
technology  finds  its  way  onto  the  semiconductor  manufacturing 
floor  and  into  medical  imaging.  That  will  take  some  years  to  hap- 
pen, but  I  think  we  can  see  already  today  the  market  opportunities 
that  that  company  is  facing  in  its  own  growth,  and  I  think  that  is 
a  very  important  early  sign. 

Ms.  LOFGREN.  I  would  agree.  And  what  I  am  wondering,  I  do 
think  it  is  very  important  to  measure  what  we  do,  because  people 
always  have  questions — and  properly  so — and  it  is  important  to 
have  answers. 

How  will  we  quantify  when  that  technology  makes  it  out  gen- 
erally the  thousands,  or  hundreds  of  thousands  of  jobs  that  might 
be  related  to  it,  how  will  we  track  that  and  be  able  to  let  the  tax- 
payers know  that  they  have  gotten  their  money's  worth? 

Dr.  Prabhakar.  Again,  that  process  is  in  place  with  the  informa- 
tion that  we  are  prepared  to  collect  from  the  companies.  I  think  the 
time  frame,  just  to  use  that  example,  I  think  it  will  probably  be 
about  another  five  years  before  you  can  start  to  see  the  pervasive 
benefit. 

One  thing  I  would  just  like  to  add  onto  that.  If  you  look  forward 
to  some  of  the  investments  we  are  making  today,  I  think  one  thing 
that  is  critical  is  when  you  make  the  investment  it  is  important  to 
see  whether  there  is  a  dramatic  opportunity  ahead  of  you. 

One  example  I  would  offer  is  that  one  of  our  focus  programs  in 
ATP  is  Information  Infrastructure  for  Health  Care. 

If  you  consider  the  trillion  dollars  we  spend  in  this  Nation  on 
health  care,  and  the  fact  that  20  or  more  percent  of  that  is  spent 
on  information  processing,  I  think  it  is  very  clear  that  information 
technology,  if  you  could  create  a  seamless  infrastructure  of  infor- 
mation, you  could  really  start  to  take  a  whack  at  those  several 
hundred  billion  dollars  that  are  spent  on  information  processing. 

Now  this  is  happening  in  islands.  It  is  not  happening  yet  in  the 
sort  of  seamless  way  that  it  needs  to  happen.  There  are  some  tech- 
nical challenges.  There  are  a  lot  of  business  challenges. 

We  believe  that  the  opportunity  there  is  immense  in  terms  of  the 
many  billions  of  dollars  that  could  be  saved.  Those  benefits  will  ac- 
crue in  part  to  the  ATP  participants  that  are  going  to  create  those 
technology  solutions,  but  the  real  beneficiaries  are  all  of  us  that  are 
part  of  that  health  care  system — the  providers,  the  consumers,  et 
cetera. 

I  think  that  is  a  good  example. 

Ms.  LoFGREN.  If  I  may,  I  know  my  time  is  up,  but  I  am  wonder- 
ing if  later  in  writing  you  could  give  me  some  more  information. 

I  think  the  reason,  when  I  hear  these  kids  today  say,  well,  you 
know,  the  Internet,  and  they  love  it,  but  they  thought  it  just  hap- 
pened, and  they  do  not  know  the  history  of  it,  and  they  do  not  un- 
derstand the  federal  involvement.  I  think  it  is  important  that  we 
track  the  information. 

So  I  would  love  to  have  more  information. 

Dr.  Prabhakar.  We  would  be  pleased  to. 

[The  information  follows:] 
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March  1995 

ADVANCED  TECHNOLOGY  PROGRAM  (ATP) 
INFORMATION  INFRASTRUCTURE  FOR  HEALTHCARE 

Supplemental  Information  for  Program  Competition  95-10 

Program  Manager:    Bettijoyce  B.  Lide 
bjlide@micf.nist.gov;  301-975-2218;  fax  301-926-9524 

Business  Specialist:    Fiorina  B.  Hoffer 
hoffer@micf.mst.gov;  301-975-6049;  fax  301  921-6319 

Background 

The  U.S.  healthcare  industry  stands  at  a  critical  juncture.  While  facing  a  significant 
increase  in  the  number  of  customers  who  will  need  to  be  served,  the  industry  is  being  tasked  by 
the  nation  to  increase  quality  of  results,  to  ensure  consistent  quality  between  rural  and  urban 
providers,  to  be  accountable  for  outcomes,  to  provide  accurate  measures  of  success,  and  to 
accomplish  all  of  these  with  lower  costs. 

Information  technology  forms  an  important  part  of  the  solution.  Accurate  and  up-to-date 
information  is  essential  to  continuous  quality  improvement  in  any  organization,  and  particularly 
so  in  an  area  as  complex  as  healthcare.  However,  information  systems  must  enhance  rather  than 
hamper  the  role  of  healthcare  providers.  Furthermore,  diverse  information  systems  must  be 
integrated  across  the  healthcare  enterprise. 

The  knowledge  base  in  the  medical  field  is  large,  complex,  and  growing  rapidly.  It 
includes  scientific  knowledge  as  well  as  familiarity  with  the  day-to-day  business  of  providing 
healthcare.  Information  scientists  caimot  hope  to  understand  the  medical  users'  complex  needs 
in  a  short  amount  of  time.  Similarly,  complicated  information  science  techniques,  such  as 
rigorous  requirements  analysis  techniques  or  systems  which  require  a  great  deal  of  training, 
cannot  be,  and  should  not  be,  introduced  into  the  already  complex  healthcare  environment.  With 
limited  time  and  resources  for  both  the  nation  and  for  individual  participants,  it  is  crucial  to 
identify  the  processes  in  the  healthcare  sector  that  would  most  benefit  from  the  support  of 
information  technology.  A  broad-brush  approach  could  be  extremely  costly  and  could  actually 
impede  the  progress  of  the  healthcare  industry. 

Tools  are  needed  to  assist  with  broad  and  accurate  knowledge  acquisition  from  healthcare 
providers  and  to  help  determine  the  business  case  for  reengineering  and  technology  development. 
The  tools  produced  by  this  program  must  help  bridge  the  gap  between  the  medical  and 
administrative  knowledge  possessed  by  healthcare  personnel  and  the  information  science 
knowledge  possessed  by  technologists. 

1 


70 


The  Information  Infrastructure  for  Healthcare  focused  program,  managed  by  the  National 
Institute  of  Standards  and  Technology's  Advanced  Technology  Program  (ATP),  is  based  on 
advanced  technology  rather  than  on  standards  development;  however,  it  will  coordinate  with  and 
contribute  to  on-going  standards  development  efforts  related  to  healthcare  and  information 
science.  The  tools  developed  under  this  program  will  provide  maximum  flexibility  for 
healthcare  systems  development.  For  example,  the  development  of  information  brokers,  which 
translate  and  transfer  knowledge  among  many  vocabularies,  databases,  and  information  systems. 
can  enable  interoperability  of  new  and  existing  applications.  This  approach  is  based  on  defming 
common  requirements,  rather  than  imposing  a  common  design.  The  subsequent  utilization  of 
the  management  tools  developed  under  this  program  will  help  to  define  crucial  areas  where 
standards  are  needed,  while  eliminating  the  need  for  excessive  standards  development. 

The  program  budget  is  estimated  to  be  $185  million  over  5  years.  The  private  sector 
participants  are  expected  to  meet  ATP  matching  fund  and  indirect  cost  requirements.  Outyear 
funding  is  contingent  on  fiimre  appropriations. 


Healthcare  Program  Description 

The  ATP  healthcare  program  will  develop  automated  tools  to  catalyze  the  development 
of  the  healthcare  portion  of  the  National  Information  Infrastructure  (Nil),  referred  to  in  this 
document  as  the  National  Healthcare  Information  Infrastructure  (NHII).  This  infrastructure  will 
enable  enterprise-wide  integration  of  information  among  all  sectors  of  the  healthcare  industry. 

Information  infrastructure  development  involves  both: 

o  the  integration,  synthesis,  and  defmition  of  any  infonnation  that  needs  to  be 

shared  across  the  enterprise,  and 
o  the  means  by  which  to  transport,  store,  and  access  that  information  in  a  way  that 

enhances,  rather  than  impedes,  user  productivity. 

The  ATP  healthcare  program  will  be  accomplished  with  serial  solicitations  in  each  of 
three  technology  areas  over  the  first  3  years  of  the  program: 

1.  infrastructure  development 

2.  user  interface  and  efficiency  enhancement 

3.  healthcare-specific  applications 

It  is  imperative  that  the  infrastructure  developed  be  driven  by  user  requirements,  rather 
than  by  the  technology  available.  Experience  in  the  software  development  industry  has  shown 
that  purchasing  hardware  before  considering  how  it  will  be  used  seldom  satisfies  real  customer 
needs.  In  fact,  one  reason  that  automation  has  not  been  more  widely  accepted  in  the  medical 
community  is  that  its  implementation  often  has  been  unwieldy. 
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This  program  enables  technology  development  for  an  infrastructure  in  an  area  that  is  both 
critical  to  the  nation  and  fraught  with  complexity.  Both  of  these  facts  increase  the  risk  of  the 
venture,  but  also  increase  the  expected  contribution  of  a  successful  ATP  program. 


Technical  Goals 

To  establish  the  technologies  for: 

0  Reliable  storage  and  retrieval  of  complex  medical  information  for  varied  applications 

o  Real-time,  data-driven  medical  decisions 

o  Real-time  data  entry  by  mobile  medical  personnel 

o  Real-time  global  transport  of  complex  medical  records  with  accuracy,  speed,  and  security 

o  Computer-based  medical  training,  diagnostic,  and  reference  tools 

Business  Goals 

To  gain  the  capability  to  develop  products  that  will: 

o  Reduce  unit  healthcare  costs 

increase  productivity  of  healthcare  providers  by  shifting  time  from  paperwork  to 

patient  care 

shorten  hospital  stays;  reduce  ou^atient  visits  per  illness 

decrease  needless  duplication  of  records  through  reuse 

decrease  duplicative  and  erroneous  tests 

improve  financial  and  management  information  handling 

o  Improve   quality  of  healthcare   (higher  treatment  success   rates   and  avoidance   of 

complications) 

improved  patient  monitoring 

faster  and  more  accurate  analysis  of  data 

faster  delivery  of  treatment 

more  accurate  diagnosis 

reduced  incidence  of  errors  in  tests  ordered 

remote  and  widespread  access  to  expert  medical  advice  and  advanced  diagnostic 

and  treatment  tools 

0  Capture  global  market  share  of  new  and  improved  products  and  services 
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Technical  Ideas,  Plan,  and  Program  Structure 

The  rate-limiting  step  of  information-related  healthcare  industry  reform  is  integration  and, 
right  now,  the  industry  is  stymied  at  that  step.  Never  before  has  an  integration  so  massive  and 
complex  been  attempted.  Existing  modeling  tools,  simulation  tools,  dau  management  systems, 
search  mechanisms  and  security  measures  cannot  address  a  problem  of  the  scope  and  breadth 
of  the  entire  national  healthcare  industry.  The  ATP  can  provide  critical  leverage  to  develop  the 
technology  needed  for  an  infrastructure  that  will  meet  or  exceed  user  expectations. 

The  technical  program  encompasses  three  levels  of  technological  advancement,  as  shown 
in  Figure  1 . 


'Healthcare- 
Specific 
Technologies 

-  Artidaat  Inleltigence  and 
CUruc3i  Deosion  Suppon  Sysle 
•  Clirwcal  Oulconi«s  Oala  Analysis  Too4s\ 
•  Consumer  Health  InformatKxi  and 
Education  Systems 


That  Interface  with 


User  Interface  and 
Efficiency-Enhancement  Technologies 

-  Hyperfnedia  Human  Inteflaces 

•  Natural  Language  Processing  &  Transcription 

•  Digital  Lrtxa/ies 

•  Electronic  Corr.mefce 

•  Integration  ot  Fielded  Systems 

•  Compulenzed  Krxjwiedge-tjased  Systems 

■  Data  Retrieval  Techrtdogy  t  Advanced  Searcti  Mechar 

•  Data  Secunty  &  Pnvacy  Protocols 


Establish  an  NHII  which  is  enhanced  by; 


Infrastructure  Development  Technologies 


Reference  source  paper  PI930208 

Figure  1.  (Read  from  the  bottom  up) 

The  development  of  the  envisioned  infrastructure  will  be  driven  by  the  healthcare-specific 
technologies.  These  are  the  systems  that  directly  address  the  problems  of  the  medical  user 
community. 


The  user-interface  and  efficiency -enhancement  technologies  are  those  that  enhance  the 
usability  of  the  healthcare-specific  technologies. 
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The  infrastructure-development  technologies  enable  the  capture  and  organization  of  user 
requirements  and  varying  forms  of  user  information  repositories.  These  tools  will  be  used  to 
develop  the  prototype  information  infrastructure  and  to  maintain  and  enhance  its  functions  as 
user  feedback  is  obtained. 

Thus,  the  medical  user: 

o  sees  and  interacts  with  the  healthcare-specific  technologies 

o  appreciates    the    results    of   the    user-interface    and    efficiency-enhancement 

technologies,  but  is  not  directly  involved  with  them,  and 
o  is  completely  unaware  of  the  infrastrucmre  development  technologies  in  the  day- 

to-day  providing  of  healthcare. 

The  medical  user  may  have  only  an  indirect  interaction  with  the  infrastructure 
development  technologies.  Information  scientists  will  use  the  infrastructure  development 
technologies  to  gain  knowledge  from  and  interact  with  a  representative  sample  of  healthcare 
users  in  modeling  the  healthcare  enterprise.  These  tools  will  help  validate  the  completeness  and 
integrity  of  the  model  for  the  infrastructure. 

Thus,  the  healthcare  users  will  see  the  infrastructure  pyramid  from  the  top  down. 
However,  the  infrastructure  developers  will  build  the  pyramid  from  the  bottom  up.  The 
infrastrucmre  development  technologies  will  help  to  capture  and  synthesize  the  basic  user 
requirements.  The  user-interface  and  efficiency-enhancement  technologies  will  then  add  value 
and  ease-of-use  to  the  basic  infrastructure.  Finally,  the  healthcare-specific  technologies  will 
actually  implement  the  users'  functions  using  the  enhanced  infrastructure. 

The  first  solicitation  (94-04)  was  held  last  year  and  addressed  the  infrastructure 
development  technologies.    Technical  challenges  included: 

o  Business  process  modeling  techniques,  needed  to  provide  formal  procedures  for 

defining  and  analyzing  the  relationships  among  all  the  processes  involved  in 
providing  healthcare  or  in  running  a  particular  healthcare  enterprise 

o  Total  quality  management  techniques,  needed  to  improve  corporate  performance, 

based  on  customer  satisfaction 

o  Enterprise  integration  tools  to  translate  information  from  multiple  vocabularies 

and  parts  of  the  healthcare  enterprise,  to  help  users  determine  what  information 
is  needed,  to  facilitate  information  flow,  and  to  enable  electronic  commerce 

o  Domain  identification  tools  to  help  define  criteria  that  truly  identify  a  domain  in 

a  way  that  optimizes  reuse,  and  domain  analysis  tools  to  acquire,  organize,  and 
model  the  knowledge  about  the  processes  in  each  domain  and  the  rationale  behind 
them 

o  Verification  and  validation  tools 
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Sixteen  awards  were  announced  in  October  1994  as  a  result  of  the  first  solicitation. 
Summary  award  data  is  shown  in  the  table  below.  A  set  of  abstracts  describing  these  sixteen 
awards  is  included  in  this  package. 

94-04  Awards:  Summary  Data 


Number  of  Awards 

16 

Single  Applicants 
Small  Businesses 

Joint  Venlutes 

Small  Business  lead 

Parlicipanls* 

Small  Businesses 

8 
4 
8 
2 
46 
20 

Total  Funds  Committed 

$148M 

ATP  Share 
To  Joint  Ventures 
To  Single  Applicants 

Industry  Share 
From  Joint  Ventures 
From  Single  Applicants 

$72M 
56M 
16M 
76M 
BOM 
16M 

States  in  which  Participants  are  located 

17 

■  Includes  |Oini  veniure  memlaers.  and  excludes  sutxonlraclocs.  inlonnal 
collaborators  wiih  |oinl  ventures  and  collaboralors  and  strategic  partners  ol 
single  applicants 

Table  1 

This  second  solicitation  (95-10)  focuses  on  technologies  and  tools  that  will  underlie  and 
enable  the  development  of  applications  for  distributed,  heterogeneous,  multimedia-based 
healthcare  systems.  Proposed  projects  should  expand  the  base  of  the  infrastructure  development 
technologies  by  providing  the  user  interface  to,  or  the  efficiency  enhancement  of,  the  information 
infrastrucmre  for  healthcare.  Proposed  projects  must  fall  into  one  or  more  of  the  following 
categories:  (1)  information  access,  transmission,  storage,  and  retrieval  technologies;  (2) 
multimedia  information  technologies;  (3)  security  and  privacy  technologies;  (4)  mobile  and 
collaborative  computing  technologies.  In  addition  to  those  types  of  projects  listed  in  the  middle 
section  of  the  triangle  in  Figure  1 ,  examples  of  specific  advanced  technology  research  topics 
included  under  each  of  the  categories  are  as  follows: 


(1)  Information  access,  transmission,  storage,  and  retrieval 

o  Advanced  query  languages  and  capabilities  that  provide  location- independent 

access,  anticipate  users'  needs  and  assist  the  user  in  formulating  precise  requests 
o  Interfaces  capable  of  adapting  to  user  preferences,  limitations,  and  behavior 

o  Mechanisms  for  effective  information  filtering 

o  Techniques  for  optimizing  searches  of  large,  mobile  and  distributed  information 

resources,  including  capabilities  for  time-critical  delivery  of  data  and  for  handling 

conflicting  responses  or  out-of-date  data 
o  Digital  libraries  that  support  the  above  capabilities 
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(2)  Multimedia  information 

o  Infonnation  capture  and  generation,  including  automatic  feature  abstraction  and 

indexing  for  retrieval 
o  Representation  of  multimedia  objects,  including  modeling  of  the  relationships  and 

coordination  between  multiple  streams,  and  semantics-based  compression  schemes 
o  Infonnation  management  systems  that  deliver  multiple  data  streams   in  an 

integrated  fashion  with  guaranteed  time  constraints  and  support  content-based 

queries 

(3)  Security  and  privacy 

o  Core  security  services  (confidentiality,  authentication,  access  control,  integrity, 

non-repudiation,  logging  and  audit) 
o  Methods  for  designing,  building  and  maintaining  scalable,  secure  systems 

o  Mechanisms  for  security  management  across  network  and  enterprise  boundaries 

(4)  Mobile  and  collaborative  computing 

o  Wireless  components  and  systems  technology,  including  protocols  for  mobile 

networks 
0  Universal   coimectivity,    including  concurrent   communications   and  efficient 

information  dissemination  methods 
o  Robust  security  systems  and  compression  technology  for  wireless  transmission 

o  Low-cost,  non-volatile  storage  with  fast  access,  high  data  rates  and  low  power 

requirements  for  geographically  dispersed  and  mobile  databases' 

It  is  understood  that  some  technologies  proposed  may  fall  into  more  than  one  category. 
Also,  this  representative  list  is  not  meant  to  be  exhaustive.  Research  proposed  under  this 
solicitation  should  be  tailored  to  the  requirements  of  the  healthcare  information  infrastructure  but 
should  be  applicable  to  other  infrastructure  domains  as  well.  All  relevant  system  requirements 
should  be  addressed,  including  elicitation  of  user  requirements,  data  integration,  interoperability, 
scalability,  security  and  privacy,  system  performance,  and  ease  of  use. 

The  third  solicitation,  to  be  announced  next  year,  will  address  healthcare-specific 
technology  challenges  including  artificial  intelligence  and  clinical  decision  support  systems, 
clinical  outcomes  data  analysis  tools,  and  consumer  health  information  and  education  systems. 
Demonstration  projects  will  lead  to  integration  and  commercialization  of  the  various 
technologies. 


^Technologies  included  in  this  list  are  representative  of  those  suggested  by  white  paper  submissions  from 
industry  as  well  as  recotmnendations  taken  ftx)m  R&D  for  the  Nil:  Technical  Challenges,  edited  by  Mary  Vernon, 
Edward  Lazowska,  and  Stewart  Personick,  published  by  Interuniversity  Communications  Council,  Inc.  (EDUCOM), 
1994.  Many  thanks  and  acknowledgment  to  the  members  of  the  program  committee,  the  track  chairs,  and  the 
participants  who  played  a  role  in  the  workshop  and  the  ensuing  writing  of  this  report. 
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U.  S.  Economic  Benefit 

According  to  the  Health  Care  Financing  Administration,  medical  spending  in  1994 
exceeded  $938  billion.  That  means  that  one  out  of  every  seven  dollars  spent  in  the  United  States 
is  on  healthcare.  Only  a  few  decades  ago,  health  and  education  consumed  equal  amounts  of  the 
U.S.  GDP;  now  the  amount  for  healthcare  is  more  than  double  that  for  education.  There  are 
6,500  hospitals  and  700,000  doctors  in  the  U.S.  When  analyzing  the  workforce,  we  see  that  one 
in  every  11  people  is  in  the  healthcare  business.  Take  Pittsburgh,  for  example,  where  25,000 
work  in  the  steel  industry,  but  106,000  work  in  medicine.  Likewise  in  Houston,  where  66,000 
are  employed  by  the  oil  industry,  but  1 10,000  by  the  healthcare  industry.^ 

Indeed,  the  healthcare  industry  has  a  pivotal  role  in  the  economic  health  of  our  country. 
The  United  States  has  long  been  the  recognized  leader  in  providing  high  quality  innovative  care. 
We  have  been  the  pioneers  in  life-saving  advances  such  as  bone  marrow  transplants  and  coronary 
artery  bypass  surgery.  We  have  developed  advanced  diagnostics  and  therapeutic  products,  which 
in  themselves  form  an  important  export  industry  with  significant  growth  potential.  (For 
example,  U.S.  exporters  control  half  the  world's  $71  billion  medical  device  market.)  Medical 
technology  is  the  fastest  growing  sector  of  American  exports.'  Nonetheless,  we  are  all  aware 
that  runaway  healthcare  spending  is  slowly  eroding  the  competitiveness  of  U.S.  companies  and 
straining  the  U.S.  government.  The  industry  has  had  difficulty  in  reducing  operating  costs  and 
increasing  productivity. 

The  healthcare  industry  is  not  integrated  in  its  information  management.  Patient 
information  is  often  inaccessible  at  the  time  healthcare  decisions  are  made.  Healthcare 
professionals  spend  valuable  time  looking  for  records,  calling  each  other  for  basic  information, 
or  repeating  tests  because  previous  test  results  could  not  be  found  or  obtained  quickly.  It  has 
been  estimated  by  the  Parkview  Episcopal  Medical  Center,  Parkview,  Colorado  (July  1994)  that 
physicians  spend  35  percent  of  their  time  and  nurses  spend  50  percent  of  their  time  on 
paperwork.  A  recent  study  performed  by  Ira  Magaziner,  Senior  Advisor  to  the  President  for 
Policy  Development,  confumed  that  nurses  are  so  burdened  with  administrative  costs  that  they 
spend  more  time  with  paper  than  with  patients.  Data  are  not  readily  available  to  evaluate  and 
compare  alternative  treatments  and  interventions  on  an  ongoing  basis. 

According  to  Dr.  William  Tiemey,  Professor  of  Medicine  at  the  Indiana  University 
School  of  Medicine  and  one  of  the  lead  authors  of  several  Journal  of  the  American  Medical 
Association  cost/benefit  studies,  "This  is  the  most  expensive  industry  in  the  country,  and 
everything  is  done  on  paper.  We've  got  to  get  away  from  that.'"'  Donna  Ganzer  of  the 
American  Hospital  Association  has  described  the  industry's  data  collection  mode  as  "collect 


'Fortune.  May  17.  1993. 

'Ibid. 

Mnfo World.  February  15,  1993. 
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many  times,  use  once."  It  must  move  to  "collect  once,  use  many  times."  In  addition  to  the 
healthcare  provider,  information  is  used  by  govenunent  agencies,  payers,  and  researchers. 
These  users  must  depend  on  a  limited  set  of  data,  often  not  transmitted  in  electronic  form,  or 
wade  through  perhaps  himdreds  of  pieces  of  paper  to  locate  the  key  information  required.  This 
is  not  only  unwieldy  but  raises  confidentiality  issues.  Computerized  access  could  make  it  easier 
to  obtain  the  needed  data  while  at  the  same  time  controlling  release  of  what  data  is  supplied  to 
whom. 

This  program  addresses  the  innovation  and  reengineering  of  the  information  technology 
related  to  the  medical  facility  and  delivery  system.  Today  the  infrastructure  is  fragmented,  each 
institution  having  a  unique  set  of  diagnostic  systems,  internal  data  formats,  patient  record 
systems,  and  communication  and  computer  networks.  This  lack  of  an  adequately  developed 
infrastructure  is  a  cost  barrier,  discouraging  commercial  companies  from  advances  in  this  area. 
There  are  also  high  technical  risks  in  the  systems  engineering  to  ensiu-e  reliability,  availability, 
maintainability,  data  integrity,  and  the  high  level  of  confidence  needed  to  make  data  available 
for  every  patient  24  hours  a  day,  365  days  a  year.  This  program  will  provide  evolutionary 
changes  and  advances  in  information  technology  applied  to  healthcare  that  will  change  and 
improve  the  delivery  of  care  and  will  reduce  care  costs.  With  estimates  that  a  minimum  of  15 
to  25  percent  of  today's  healthcare  costs  are  related  to  the  processing  of  information,  the 
economic  benefit  of  such  a  program  is  clear.' 

Although  there  are  many  barriers  to  collecting  cost-benefit  information,  and  it  is  difficult 
to  obtain  reliable  figures  to  evaluate  the  overall  cost-effectiveness  of  contemporary  systems, 
evidence  exists  that  shows  partially  automated  systems  can  be  cost  effective.   For  example: 

o  A  randomized  controlled  clinical  trial  conducted  by  Tiemey  and  others  at  Regenstreif 

Institute  of  Indiana  University  showed  significant  cost  savings  associated  with  physician 
use  of  microcomputer  workstations  for  writing  all  inpatient  orders.  For  teams  using  the 
workstations,  the  average  total  charges  were  $887  per  patient  lower  (12.7%)  and  the 
average  length  of  stay  was  0.9  day  shorter.* 

o  Using  microcomputer  workstations  to  present  physicians  with  previous  test  results 

reduced  the  number  of  tests  ordered  by  8.5  percent  and  reduced  the  dollar  cost  of  testing 
by  13  percent  per  visit.' 

o  When  physicians  at  a  primary  care  facility  were  informed  of  fees  for  outpatient 


'Medical  Economics.  Oaober  23,  1993. 


Tiemy ,  W .  M . ,  et .  al .  Physician  ii^iatient  order  writing  on  microcomputer  workstations :  Effects  on  resource 
utUizauon.  JAMA.    1993  Jan.  20.  269(3):379-383. 

Tiemey,  W.  M.,  et.  al.   Computerized  display  of  past  test  results.   Annals  of  Internal  Medicine.    1987  Oct. 
107(4):569-574, 
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o  A  recent  case  study,  supported  by  the  Agency  for  Health  Care  Policy  and  Research  in 

the  Public  Health  Service,  looked  at  a  comprehensive  hospital  information  system  in  one 
hospital  in  California  and  compared  it  with  systems  in  two  other  hospitals.  This  original 
system  was  installed  in  1975.  Now,  almost  twenty  years  later,  the  hospital  continues  to 
outperform  comparison  hospitals  in  all  financial  indicators.  It  experiences  shorter  patient 
stays  and  lower  costs  per  admission." 

Healthcare  is  the  fastest  growing  market  in  the  computer  field.  Medical  software  systems 
have  uses  including  the  monitoring  of  patients,  tracking  financial  information,  and  collecting  and 
analyzing  data  from  medical  instrumentation.  Sheldon  I.  Dorenfest  &  Associates,  Ltd., 
estimates  that  hospitals  will  spend  $6.7  billion  a  year  on  information  systems  in  1996,  a  36.7 
percent  increase  over  1993.  Computer  companies  are  taking  note.  Hewlett-Packard,  the  world's 
largest  medical  equipment  maker,  has  established  a  healthcare  group.  Ben  Holmes,  manager  of 
this  group,  expects  the  market  for  healthcare  information  systems  to  reach  $13  billion  by 
1998.'*  Estimates  for  needed  hardware  for  this  industry  also  show  growth.  According  to 
Dataquest,  Inc.,  the  worldwide  market  for  computer  systems  dedicated  to  medical  applications 
reached  an  estimated  $610  million  in  1993,  an  increase  of  nearly  10  percent  over  1992. 
Assuming  constant  growth,  it  is  reasonable  to  extrapolate  that  the  1994  market  reached 
approximately  $670  million.  By  1996,  worldwide  sales  are  expected  to  reach  more  than  $800 
million. "  An  ATP  program  would  accelerate  the  growth  rate  of  both  computer  hardware  and 
medical  information  systems  used  in  the  healthcare  industry. 

In  addition  to  the  economic  benefits  discussed  above,  there  are  qualitative  benefits, 
including: 

o  better  quality  of  care 

o  more  efficient  patient  care  management  (fewer  lab  tests,  shorter  hospital  stays) 

o  dramatic  improvements  in  productivity  and  job  satisfaction  within  the  healthcare 

industry 
o  education  and  preventive  care  (with  major  implications  for  cost  reduction  in  the 

billions  of  dollars) 

A  1988  Rand  study  found  that  one  out  of  every  five  patients  admitted  to  a  hospital  is 
either  wrongly  diagnosed  or  treated.  The  Institute  of  Medicine  reports  that:  1 1  percent  of 
laboratory  tests  must  be  re-ordered  because  of  lost  results;  30  percent  of  the  time,  the  treatment 
ordered  is  not  documented  at  all;  40  percent  of  the  time  a  diagnosis  is  not  recorded;  30  percent 
of  the  time  a  medical  record  is  completely  unavailable  during  patient  visits.  Better  care  can  also 


"Kunitz  and  Associates,  Inc.    Draft  Final  Report  (December  1993). 

"Amst,  Catherine  and  Wendy  Zellner.  Hospitals  anack  a  crippler:   paper. 
Business  Week  Febniary  21,  1994,  pp.  104-106. 

"U.S.  Industrial  Outlook  -  1994. 
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diagnostic  tests  by  ordering  tests  through  a  microcomputer  workstation,  the  number  of 
tests  decreased  by  14  percent  and  charges  to  patients  decreased  by  13  percent  or  $6.68 
per  visit.' 

o  A  quantitative  and  qualitative  assessment  to  determine  the  value  of  the  pharmacy  module 

of  the  HELP  automated  medical  record  system  showed  that  the  system  yielded  a  3.94:1 
benefitycost  ratio  from  avoiding  complications  due  to  drug  interactions.' 

The  above  examples  provide  evaluations  of  specific  systems.  There  have  been  a  few 
attempts  to  estimate  more  broadly  the  costs  and  benefits  of  information  technology  advances  in 
this  area: 

o  Projections  anticipate  a  savings  of  $45  billion  from  implementation  of  even  the  most 

basic  administrative  enterprise-wide  healthcare  system,  with  savings  in  such  areas  as 
reductions  in  repetitive  testing,  less  paperwork,  identification  and  earlier  treatment  of 
diseases.'" 

o  A  study  by  Health  and  Human  Services  estimates  that  a  nationwide  electronic  healthcare 

information  network  could  provide  a  savings  exceeding  $100  billion  over  the  next  eight 
years,  with  over  half  of  the  savings  attributed  to  reduction  in  the  number  of  diagnostic 
tests  ordered,  increased  efficiency,  and  shorter  hospital  stays." 

o  Telecommunications  applications  would  be  expected  to  save  $36.6  billion  annually 

through: 

0  more  efficient  management  of  patient  information  ($30  billion  savings) 

o  faster  and  more  efficient  processing  of  the  more  than  four  billion  claims, 

90  percent  of  which  are  now  processed  as  paper  submissions  ($6  billion  savings) 
o  improved  inventory  management  ($600  million  savings)'^ 


Tiemey,  W.  M.,  et.  al.  The  effea  on  test  ordering  of  informing  physicians  of  the  charges  for  outpatient 
diagnostic  tests.    New  England  Journal  of  Medicine.    1990  May  24.  322:1499-1504. 

'Gardner,  R.  M.,  et.  al.  Assessing  the  Effectiveness  of  a  Computerized  Pharmacy  System.  Proceedings  of  the 
Fourteenth  Annual  Symposium  on  Computer  Applications  in  Medical  Care.  Los  Alamitos,  CA:  IEEE  Computer 
Society  Press,  1990. 

'"American  Hospital  Association,  December,  1993. 

"Depanment  of  Health  and  Human  Services.  Savings  from  the  Medical  and  Health  Insurance  Information 
Reform  Act  of  1992.   Washington,  DC,  October,  1992. 

'^Little,  A.  D.  Telecommunications:  Can  It  Help  Solve  America's  Health  Care  Problems?  Cambridge,  MA. 
July,  1992. 
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lead  to  cost  savings.  For  example,  mistakes  in  prescribing  medicines  add  $3  billion  a  year  to 
the  national  health  bill.  Tests  at  the  Latter-Day  Saints  Hospital  in  Utah  showed  that  in 
determining  appropriate  medication,  a  doctor  was  60  times  more  accurate  when  vsing  a  computer 
system  than  when  only  paper  records  were  available.'* 


Industry  Conunitment    . 

Today  the  healthcare  community  encompasses  much  more  than  hospitals,  doctors,  and 
the  insurance  industry.  The  healthcare  industry  impacts  employers,  communities,  state 
govenmients,  telecommunication  operators,  providers,  patients,  payers,  service  coordinators, 
financial  services,  regulators,  and  vendors.  The  healthcare  conmiunity  is  at  the  threshold  of 
spending  billions  of  dollars  on  new  information  technologies.  In  the  past  two  years,  several 
large  consortia  have  been  formed  to  address  parts  of  the  long-term,  national  interoperability 
issues  surrounding  the  development  of  an  information  infrastructure:  the  Computerized  Patient 
Record  Institute;  MCC's  Healthcare  Open  System  Trials  program;  and  the  National  Healthcare 
Industry  Consortium.  Participants  in  these  consortia  represent  well  over  50  percent  of  the 
healthcare  community.  Included  are  physician  and  dental  organizations,  nursing  organizations, 
hospital  organizations,  health  informatics  organizations,  medical  record  organizations,  employers 
and  businesses,  managed  care  and  insurance  organizations,  healthcare  facilities,  and  vendors  of 
technology.  Activities  of  these  consortia  are  funded  through  membership  dues  and  newsletter 
subscriptions. 

This  ATP  focused  program  is  based  on  white  paper  submissions  from  approximately  two 
dozen  companies  and  consortia.  On  February  4,  1994,  a  steering  group  met  at  the  National 
Instimte  of  Standards  and  Technology  (NIST)  to  plan  an  ATP-sponsored  workshop  in  this 
program  area.  The  steering  group  consisted  of  twelve  industrial  representatives  who  had 
submitted  source  documents  and  two  representatives  from  other  government  agencies.  At  a 
workshop  on  February  23,  1994,  industrial  support  was  evidenced  by  an  attendance  of  over  400 
representatives. 

IiKiustry  commitment  is  also  evident  from  the  fiinds  presently  being  allocated.  In  1993, 
hospitals  and  providers  spent  approximately  $12  billion  for  research  and  programs  related  to  the 
healthcare  information  infrastructure.  Insurance  companies,  payers,  and  Health  Maintenance 
Organizations  also  spend  appreciable  funds.  Approximately  $400  million  to  $500  million  is 
expected  to  be  spent  on  research  and  development  in  medical  informatics  a  year. 

In  this  program  area,  funding  is  needed  to  develop  the  foundation  for  a  NHII,  namely, 
to  accomplish  the  development  of  a  national  reference  architecture  and  some  representative 
enabling  technologies.  Members  of  the  consortia  listed  above  have  been  and  are  willing  to  at 
least  match  funding  for  this  technology  development  with  the  federal  govenunent. 


"Amst.  op.  cit.,  pp.  104-106. 

12 


81 


Wai  ATP  Make  a  Difference? 

The  development  of  the  technology  needed  to  establish  the  long-term  national  vision  of 
an  interoperable,  highly  complex  and  dynamic  information  system  is  too  costly  and  too  risky  for 
even  a  group  of  companies  to  fimd.  The  technical  resources  needed  to  tackle  the  problem  are 
diverse.  Consortia  are  being  formed,  as  discussed  above.  Industry  has  begun  to  build 
relationships  with  state  and  local  governments.  The  health  reform  plans  being  discussed  in  many 
states  call  for  powerftil  information  solutions.  These  groups  need  the  information  technology 
developed  under  a  partnership  program  such  as  the  one  described  here.  Individual  hospital 
systems  are  being  developed  on  a  micro-level,  without  knowledge  of  how  to  make  the  most  out 
of  communications  through  the  Nil.  Individual  institutions  are  developing  specific  technologies. 
For  example.  Dr.  Paul  Clayton,  Director  of  Medical  Informatics  at  Columbia  Presbyterian 
Hospital  in  New  York,  reports  the  development  of  automatic  warning  labels  on  packaged 
products  and  database  linkages.  ATP  can  serve  as  the  catalyst  for  bringing  the  various 
healthcare  projects  and  sectors  together.  Without  the  catalyst  provided  by  ATP  funding  and 
activity,  true  collaborative  networks  will  be  delayed  for  a  number  of  years.  Additionally,  the 
development  of  an  NHII  is  a  high-risk  and  long-term  venture.  ATP  can  minimize  the  individual 
risk  so  that  investments  can  be  made  in  the  long-term  issues  needed  to  accelerate  a  NHII  and 
a  Nil. 

The  Computer  Systems  Policy  Project  is  an  affiliation  of  chief  executive  officers  of 
American  computer  companies  which  develop,  build,  market,  service,  and  support  information 
processing  systems  and  software.  This  group  "recommends  implementing  a  joint  public-private 
sector  effort  to  significantly  increase  the  information  technology  investments  made  by  major 
healthcare  stakeholders,  to  accelerate  nationwide  deployment  of  a  healthcare  information 
infrastructure."'^  The  cited  report  from  this  organization  asserts  that  the  Center  for  Healthcare 
Information  Management  has  also  reconmiended  developing  cooperation  mechanisms  for  the 
govenmient  and  industry  partners  to  share  in  the  costs  of  development  and  implementation  of 
needed  technology.  To  date,  though,  "questions  remain  regarding  how  to  fund  its  widespread 
implementation  and  the  cost  savings  that  are  possible  from  such  implementation.""  An  ATP 
program  can  provide  this  mechanism. 

Similarly,  Marilyn  Cade,  Director  of  Technology  Infrastrucmre,  Computer  Products  and 
Services  for  AT&T,  testified  on  behalf  of  the  National  Healthcare  Industry  Consortium  before 
the  Senate  Subcommittee  on  Science,  Technology,  and  Space  (August  5,  1993).  She  stated  that 
development  of  a  healthcare  information  infrastructure  is  a  task  "which  requires  a  partnership 
between  government  and  industry.  No  single  firm  or  group  of  firms  have  found  themselves  able 
to  produce  [the  shift  to  a  new  healthcare  information  system]  alone."  Relevant  issues  include 
not  only  cost,  but  market  uncertainty  and  significant  technology  challenges. 


""Information  Technology's  Contribution  to  Health  Care  Reform."  CSPP. 
"Ibid. 
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Other  government  agencies  are  investing  in  information  technology  applications  in 
healthcare.  But  the  money  flows  almost  exclusively  to  funding  either  strictly  basic  research,  or 
to  solving  low-risk,  near-term  problems  directly  related  to  the  mission  of  the  funding 
organization,  or  to  establishing  small,  isolated  pilot  projects  using  existing  technology.  The  ATP 
focused  program  in  this  area  is  unique  in  providing  long-term  funding  for  high-risk  projects,  led 
by  industry  with  the  motive  of  economic  benefit  to  the  United  States. 

The  healthcare  industry  is  at  a  critical  time  in  development,  and  today's  decisions  will 
set  precedents  for  future  generations.  New  projects  funded  through  this  second  ATP  focused 
program  competition  will; 

0  lower  risks  involved  in  development 

0  provide  long-term  funding 

o  accelerate  development 

0  reduce  potential  for  closed  systems 

o  reduce  possibility  of  market  domination  by  a  small  number  of  companies 

o  increase  entry  for  small-  and  medium-sized  companies 

o  lead  to  improved  medical  care  and  lower  costs 


Conclusion 

The  long-term  vision  and  impact  of  this  ATP  focused  program  is  clear:  despite  the 
significant  increase  in  the  number  of  customers  who  will  need  to  be  served,  the  healthcare 
industry  will  achieve  an  increase  in  the  quality  of  results,  consistent  quality  between  rural  and 
urban  providers,  accountability  for  outcomes,  and  accurate  measures  of  success.  All  this  may 
be  accomplished  with  lower  costs.  The  driving  force  behind  these  advances  is  the  development 
of  open,  interoperable,  yet  secure  systems  -  systems  that  will  provide  the  medical  community 
with  the  capability  to  integrate  diverse  information  and  business  systems  as  well  as  the  data 
necessary  to  support  continuous  quality  improvement.  Through  enhanced  user  interfaces  the  real 
needs  of  the  healthcare  providers  will  be  met,  improving  the  information  aspects  of  long-term 
care,  preventative  care,  inpatient  care,  elective  surgery,  and  home  care  for  patients  ranging  from 
prenatal  to  geriatric. 
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ATP  FOCUSED  PROGRAM:  Digital  Video  in 
information  Networi<s 

FY  1995  Funding:  $15  million 

Estimated  FY  1995-2000  Funding:  $120  million 

Potential  for  U.S.  Economic  Benefit.  From  the  early  days  of  noisy 
teletype  interfaces  to  Rolling  Stones  concerts  "broadcast"  live  on  the 
Internet,  digitized  graphics  have  become  an  ever-moie-sophisticated 
element  of  information  networks.  They  are  an  increasingly  important 
component  as  well.  In  business  commimications,  scientific  visualization, 
and  user  interfaces— to  mention  only  a  few  areas — ^graphics  have  become 
an  effective  method  of  organizing  and  presenting  information  on  complex 
concepts  and  relationships. 

Moving  pictures — known  as  digital  video  in  this  context — are  the  most 
exciting  and  demanding  of  these  graphic  fonnats.  As  computers  become 
multimedia  workstations,  as  television  moves  to  high-definition  digital 
fonnats,  and  as  telephony  takes  on  elements  of  both,  information 
technologies  are  merging  together  in  unprecedented  ways.  The  industries 
that  are  creating  information  networks  fully  expect  digital  video  to  be  an 
essential  element  of  this  convergence.  And  they  anticipate  huge  annual 
markets  for  digital  video— in  the  range  of  hundreds  of  billions  of 
dollars — for  phone,  pay-per-view  movies,  home  shopping,  financial, 
educational,  and  other  services  that  will  include  a  video  component. 

The  commercial  stakes  could  hardly  be  larger.  The  overwhelming 
economic  benefits  fi^om  genuinely  interoperable  digital  video  technology 
stem  from  expanded  and  more  attractive  capabilities  and  services  on  the 
user  end  of  the  information  framework.  The  broad  user  categories  of 
entertainment,  manufacturing,  education  and  training,  and  health  services 
alone  account  for  several  trillion  dollars  of  commerce.  Another  set  of 
industries  that  distribute  information  and  make,  sell,  and  integrate 
network  equipment  accounts  for  another  few  hundred  billion  dollars  of 
economic  activity. 

Technology  Challenge.  Crucial  technology  decision  points  regarding 
convergence  and  digital  video  are  arriving  with  disconcerting  rapidity. 
One  of  these  that  industry  has  identified  centers  on  precisely  how  video- 
based  information  will  be  digitally  packaged  and  distributed  in  an 
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information  network  in  which  the  producers  of  the  video  products,  the 
distributors  of  the  information,  and  its  users  all  employ  a  diversity  of 
processing,  transmission,  and  receiving  components.  The  ideal  is  that  any 
video-based  information  product — whether  it  be  motion  pictures, 
television  programs,  computer  games,  or  home-shopping  systems — can 
travel  via  wire,  optical  fiber,  satellite,  or  broadcast  seamlessly  into  regular 
TVs;  high-deflnition  TVs;  computer  monitors;  and  other  information 
appliances  atiiomes,  factories,  hospitals,  and  schools. 

The  three  major  industry  groups  of  the  emerging  and  relentlessly  growing 
information  network — the  creators  of  information  products  such  as  movie 
houses,  the  distributors  of  the  information  such  as  cable  companies,  and 
those  who  make  appliances  such  as  TVs  with  which  users  access  the 
information — recognize  that  they  are  at  a  particular  decision  point  whose 
outcome  will  take  them  down  very  different  paths.  On  the  one  hand,  they 
can  work  cooperatively  toward  building  a  seamless  information 
framework  based  on  the  "interoperability"  of  the  framework's  many 
components,  a  decision  that  raises  the  water  level  for  everyone  since  it 
will  enable  a  more  attractive  and  versatile  portfolio  of  services  that  will 
make  the  difference  in  the  marketplace.  On  the  other  hand,  they  could 
allow  the  swift  momentum  of  information  technology  to  sweep  them 
forward  (or  away)  individually  without  full  regard  for  the  rest  of  the 
framework.  In  that  scenario  not  only  would  the  potential  versatility  of  the 
emerging  framework  be  clipped  severely,  but  industry  fears  it  would  be 
virtually  impossible  to  reverse. 

To  develop  truly  interoperable  digital  video  capability  across  future 
information  networks  means  creating  R&D  structures  under  which 
distinctly  different  industries  with  different  histories,  technology  bases, 
and  approaches  to  standards  development  can  work  together  toward  the 
goal  of  interoperability  between  and  among  network  components. 
Individual  companies  already  have  begun  facing  challenges  such  as 
fmding  means  of  greatly  compressing  the  enormous  amount  of  data  that 
video  information  requires  while  maintaining  data  quality  and  remaining 
cost-effective.  Under  the  ATP  focused  program,  many  companies  will  be 
able  W  coordinate  their  efforts  so  that  the  collective  outcome  will  be  far 
more  valuable  for  everyone  on  all  sides  of  the  information  network. 

Industry  Commitment.  Industry  recognizes  that  the  information 
networks  that  are  evolving  will  be  characterized  by  a  convergence  of 
different  media  such  as  telephony  and  video  through  the  same  diverse  set 
of  information  network  components.  At  a  workshop  in  August  1994, 430 
participants  representing  TV  networks,  telecommunications  industries, 
and  information  technology  companies  convened  to  clarify  the  technology 
needs  to  be  addressed  if  they  are  to  build  maximum  value  into  the 
information  networks.  As  a  result  of  this  workshop  and  a  series  of  other 
industry-led  gatherings,  NIST  received  over  40  white  papers  from 
industry  directly  related  to  digital  video.  All  participants  identified  the 
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need  for  a  long-term  program  involving  both  industry  and  government  to 
facilitate  development  of  interface  standards,  address  intellectual  property 
rights,  support  R&D  in  interoperable  systems,  and  establish  pilot 
programs  to  apply  advanced  video  technology.  This  ATP  focused 
program  will  fill  a  critical  gap  in  the  R&D  part  of  this  agenda. 

Significance  of  ATP  Funds.  This  ig  a  now-or-never  opportunity  to 
include  interoperability  in  the  information  network;  once  individual 
players  establish  themselves  with  their  own  protocols,  others  will  have  to 
either  conform,  bail  out,  or  in  the  worst  case,  make  way  to  foreign 
providers  of  more  interoperable  services.  The  ATP  focused  program  in 
digital  video  in  information  networks  provides  a  rare  patch  of  common 
ground — a  patch  that  relevant  industry  groups  have  indicated  is  badly 
needed — on  which  many  companies  devoted  to  different  components  of 
the  emerging  information  network  can  gather,  develop  teams  as  needed, 
and  plan  interoperability  of  digital  video  into  the  ever  evolving  and 
converging  network.  The  cost-shared  program  also  can  help  accelerate 
development  of  relevant  technologies  or  open  doors  to  higher  risk  projects 
that  would  remain  on  companies'  wish  lists,  particularly  those  of  the 
smaller  entrepreneurial  variety  where  some  of  the  more  powerful  ideas 
arise. 

For  information  about  eligibility,  how  to  apply,  and  cost-sharing 
requirements,  contact  the  Advanced  Technology  Program: 

(800)-ATP-FUND  [(800)-287-3863] 

e-mail:  atp@micf.nisLgov 

fax:  (301)  926-9524 

A430  Administration  Building 

National  Institute  of  Standards  and  Technology 

Gaithersburg,  MD  20899-0001 

For  technical  information,  contact 

Hanafy  Meleis,  Program  Manager 

(301)975-5497 

e-mail:  meleis@micf.nisLgov 

fax:(301)926-9524 


86 

Mrs.  MORELLA.  And,  Ms.  Lofgren,  there  will  be  a  second  round, 
too,  if  you  would  like  to  pose  it  at  that  time. 

I  am  happy  now  to  recognize  Mr.  Gutknecht. 

Thank  you. 

Mr.  Gutknecht.  Thank  you,  Madam  Chair. 

I  would  like  to  focus  and  sort  of  follow  up  on  what  Representa- 
tive Calvert  was  talking  about. 

In  the  last  week  and  a  half  or  so,  or  maybe  before  then,  some 
of  our  friends  on  the  left  have  been  accusing  us  of  defending  cor- 
porate welfare.  I  have  been  looking  at  some  of  this  information  be- 
fore me  and,  as  a  matter  of  fact,  as  I  understand  it  there  was  an 
announcement  made  back  in  December  for  a  motor  vehicle  manu- 
facturing technology  project,  as  well  as  a  materials'  processing  for 
heavy  manufacturing  totalling  about  $400  million — I  think  it  was 
$185  million  for  one,  and  $145  for  the  other. 

In  regard  to  the  motor  vehicle  program,  General  Motors,  Chrys- 
ler, and  Ford  have  been  steadily  increasing  their  domestic  market 
share. 

As  a  matter  of  fact,  I  think  recently  at  least  two  of  them  have 
announced  record  profits.  I  am  wondering  how  the  Administration 
can  defend  giving  these  large  subsidies  to  relatively  profitable  com- 
panies that  are  in  the  process  of  reinventing  their  manufacturing 
process  anyway.  And,  is  this  really  necessary? 

I  mean,  these  guys  seem  to  be  able  to  take  care  of  themselves. 

Dr.  Prabhakar.  I  would  like  to  tell  you  specifically  about  what 
that  motor  vehicle  manufacturing  technology  program  will  focus  on. 

The  first  thing  that  is  critical  is  to  recognize  that  the  partici- 
pants in  that  program  will  largely  be  the  smaller  suppliers  that 
feed  into  motor  vehicle  manufacturing. 

What  we  hope  to  accomplish  in  that  program  is  to  lay  the  tech- 
nical ground,  the  bases  in  technology  that  would  dramatically 
change  that  industry's  ability  to  introduce  new  products. 

Right  now  if  you  look  at  the  amount  of  time  and  the  capital  in- 
vestment in  bringing  a  new  product  into  full  production,  those  costs 
are  staggering  and  they  are  a  dramatic  inhibitor  of  the  kind  of  be- 
havior that  these  companies  need  to  be  able  to  have — in  order  to 
respond  to  the  rapidly  changing  marketplace. 

That  is  not  really  something  that  the  big  three  auto  manufactur- 
ers can  do  by  themselves,  because  it  is  so  rooted  in  the  process 
technology,  the  process  equipment,  that  they  purchase  from  many, 
many  smaller  firms  around  the  Nation. 

Dwight  Carlson,  who  will  be  testifying  on  the  second  panel,  I 
think  would  be  an  excellent  person  to  ask  the  same  question  of 
since  he  represents  one  of  those  small  supplier  firms. 

But  again  I  think  we  need  to  recognize  that  none  of  our  compa- 
nies, small  or  large,  are  operating  in  a  vacuum.  They  are  operating 
in  a  system  of  connections  and  interfaces,  and  so  much  of  the  criti- 
cal innovation  really  happens  at  those  interfaces. 

That  is  part  of  what  a  program  like  this  can  enable.  I  think  that 
is  why  it  has  tremendous  value. 

Dr.  Good.  Can  I  just  add  one  thing  to  that,  particularly  in  the 
automotive  industry? 
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As  you  know,  one  of  the  issues  in  automotive  manufacturing 
today  is  how  much  American  content  is  in  those  automobiles  for 
which  those  profits  are  reahzed. 

We  need  to  make  these  small  companies  who  have  been  suppliers 
for  the  U.S.  automotive  business,  they  now  have  to  be  absolutely 
as  competitive  as  the  big  three.  This  program  is  primarily  designed 
that  they  will  be  competitive,  not  the  big  three  per  se. 

Mr.  GUTKNECHT.  Well,  do  we  take  it  then  that  the  Administra- 
tion will  come  aggressively  in  to  defend  some  of  these  corporate 
programs? 

Dr.  Good.  Absolutely. 

Mr.  GuTKNECHT.  Thank  you. 

Mrs.  MORELLA.  Thank  you,  Mr.  Gutknecht. 

I  just  wanted  to  pose  just  another  couple  of  questions  to  Dr. 
Prabhakar  particularly,  because  you  are  requesting  $70  million  for 
construction  funding. 

Dr.  Prabhakar.  Right. 

Mrs.  MORELLA.  I  have  always  been  of  the  belief  that  construction 
funding,  while  it  is  for  bricks  and  mortar,  actually  relates  in  reality 
to  mission  related  research  because  of  the  laboratory  facilities  that 
are  in  desperate  need  of  renovation  and  replacement. 

I  just  wondered  if  you  might  want  to  comment  on  this  need  for 
construction  funding  and  its  importance  to  the  NIST  mission? 

Dr.  Prabhakar.  Thank  you  very  much  for  that  chance  to  com- 
ment about  the  construction  funds.  This  is  part  of  a  multi-year  ap- 
propriation that  began  I  believe  in  Fiscal  Year  1992  or  1993. 

The  purpose  is  precisely  as  you  stated,  to  create  the  laboratory 
facilities  that  will  allow  us  to  serve  some  of  the  very  stressing 
measurement  technology  needs. 

Our  facilities  in  Gaithersburg  and  Boulder  were  built  may  dec- 
ades ago.  At  that  time,  they  were  quite  capable  of  serving  some  of 
the  more  aggressive  laboratory  requirements.  But  today,  particu- 
larly in  terms  of  vibration  isolation  and  temperature  stability,  we 
reEilly  do  not  have  the  capabilities  we  need  when  we  are  trying  to 
push  state  of  the  art  in  terms  of  measurement  technology. 

So  those  funds  go  to  a  renovation  for  several  of  our  laboratories 
that  exist  today,  to  building  a  couple  of  new  facilities  as  well  where 
we  will  have  not  just  world-class,  but  in  fact  the  best-in-the-world 
capabilities  in  terms  of  vibration  isolation  and  in  terms  of  tempera- 
ture control. 

I  think  that  is  going  to  be  a  critical  resource  for  us  just  simply 
in  order  for  us  to  be  able  to  do  our  laboratory  mission  in  measure- 
ment sciences. 

Mrs.  MoRELLA.  And  it  is  important  to  remember  the  relationship 
between  the  two.  And,  I  guess  if  I  have  another  moment  here,  in 
previous  years  NIST  has  indicated  the  need  for  flexibility  to  hire 
the  best  and  brightest. 

I  serve  on  the  Civil  Service  Committee  also  and  have  been  look- 
ing at  employees,  too. 

To  help  promote  that  goal,  that  NIST  Personnel  Demonstration 
Program  was  created.  Could  you  briefly  comment  on  whether  or  not 
it  has  been  a  success? 

Do  you  think  it  should  become  permanent? 

Dr.  Prabhakar.  The  answers  are  "yes"  and  "yes." 
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Dr.  Good.  Yes. 

Dr.  Prabhakar.  I  think,  first  of  all,  when  I  arrived  at  NIST  I 
had  served  as  a  civil  servant  for  many  years  in  the  Defense  Depart- 
ment. It  was  a  tremendous  shock  and  a  pleasure  to  discover  that 
you  could  actually  behave  in  a  way  much  more  like  the  private  sec- 
tor behaves  in  terms  of  recruiting  the  best  talents. 

That  flexibility  that  the  Personnel  Demo  project  has  given  us  is 
absolutely  invaluable.  We  simply  could  not  be  meeting  our  require- 
ments and  building  the  kind  of  staff  we  need  to  have  without  that. 
So  I  think  that  has  been  critical. 

From  a  management  point  of  view,  when  we  have  surveyed  the 
folks  in  our  organization  the  very  clear  message  that  comes  back 
is,  yes,  this  is  a  much  more  sound,  and  a  sensible,  and  a  sane  way 
to  do  business. 

As  you  know,  that  project  has  a  temporary  lifetime.  It  is  sched- 
uled to  end  at  the  end  of  this  calendar  year.  We  are  in  the  process 
of  working  with  the  Office  of  Personnel  Management  and  are  hope- 
ful, and  I  think  quite  optimistic  that  we  will  be  able  to  get  an  ex- 
tension. 

But  in  fact  it  really  needs  to  become  permanent.  I  think  it  is  an 
excellent  practice. 

Mrs.  MORELLA.  I  hope  the  subcommittee  can  help  in  that  regard. 

Dr.  Prabhakar.  We  would  very  much  appreciate  that. 

Mrs.  MORELLA.  Because  from  what  you  have  said,  and  what  I 
know  about,  it  appears  to  be  something  that  is  really  a  model  for 
others  to  follow. 

I  am  going  to  now  yield  again  to  Ms.  Lofgren. 

Ms.  Lofgren.  Thank  you.  Madam  Chairwoman. 

You  know,  I  would  say  that  almost  all  of  the  feedback  I  have  had 
from  Silicon  Valley  companies  has  been  positive  about  ATP,  includ- 
ing large  companies  that  will  never  have  an  award,  but  they  see 
that  their  vendors  will  and  that  it  is  good  for  the  Valley  and  good 
for  the  economy  of  the  country  as  well. 

Nothing  is  perfect,  however,  and  I  think  none  of  us  want  to  just 
defend  the  status  quo.  This  is  not  meant  to  be  a  highly  critical 
question,  because  it  has  not  been  posed  to  me  as  highly  critical,  but 
there  seems  to  be  some  view  that — and  this  may  just  be  the  natu- 
ral tension  between  business  and  government — that  there  are  bu- 
reaucrats in  Washington  and  business  people  out  in  the  field — and 
I  am  wondering  if  you  could  tell  us  anything  about  the  background, 
sort  of  following  up  on  the  Chairwoman's  question,  of  the  people 
who  are  involved  in  the  program  and  their  capability  based  on 
their  background  to  deal  with  the  business  issues  and  whether  you 
think  that  needs  to  be  improved  in  the  future. 

And  if  so,  how  we  plan  to  do  it. 

Dr.  Prabhakar.  I  would  be  happy  to  try  to  respond  to  that. 

First  of  all,  I  think  the  key  issue  in  ATP  is  to  make  sure  that 
it  continues  to  be  as  private-sector  driven  as  it  possibly  can  be.  I 
would  submit  that  it  is  the  most  private-sector  driven  of  any  of  our 
technology  programs  across  the  government. 

One  part  of  that  is  that  we  are  designing  the  program  to  have 
a  very  lean  staff  at  NIST. 

For  example,  today  the  staff  in  the  Advanced  Technology  Pro- 
gram is  about  50  full-time  folks.  Our  whole  organization  is  about 
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3200.  So  I  think  that  gives  you  a  sense  of  how  lean  that  organiza- 
tion is,  because  the  dollars  go  out  into  the  community.  They  are  not 
there  to  build  the  bureaucracy  at  NIST. 

Equally  important  is  who  those  50  people  actually  are.  I  think 
we  have  had  some  tremendous  success  in  recruiting  some  people 
with  excellent  private  sector  backgrounds.  If  you  look  at  our  pro- 
gram mainagers  today,  we  have,  for  example,  a  fellow  that  come  to 
us  from  Digital  Equipment  Corporation.  He  had  run  a  subsidiary 
of  Digital  and  is  an  expert  in  network  technology.  He  really  knows 
that  community. 

The  fellow  who  runs  our  software  program,  ran  a  software  com- 
pany himself  before  he  came  and  joined  NIST. 

We  have  a  woman  who  is  a  chemical  engineer  who  worked  at 
Shell  Oil  before  she  came  on  board  and  is  now  working  extensively 
with  the  chemical  manufacturing  community. 

I  think  that  is  just  a  brief  indication  of  the  kind  of  expertise  we 
have  been  able  to  draw — in  part  because  of  our  ability  to  recruit, 
I  think,  through  this  federal  demonstration  project  for  our  person- 
nel. 

But  that  is  central  to  the  success  of  the  program. 

Ms.  LOFGREN.  I  guess  the  other  question  I  have,  if  my  time  has 
not  yet  expired,  is  that  there  have  been  some  who  I  think  philo- 
sophically have  concerns  or  object  to  this  whole  scheme  and  initia- 
tive to  jump-start  and  keep  our  economy  moving. 

Underl3dng  some  of  that,  at  least  as  best  I  understand  the  criti- 
cism, or  the  objection,  is  that  we  would  pick  winners  or  losers  in 
some  manner. 

I  am  wondering  if  you  could  tell  us  a  little  bit  about  the  eligi- 
bility requirements  and  how  you  go  about  selecting  an  awardee. 

Dr.  Prabhakar.  Absolutely.  I  would  be  happy  to. 

First  and  foremost  in  ATP,  the  process  begins  with  industry.  The 
process  begins  with  ideas  coming  in  from  companies  or  joint  ven- 
tures led  by  companies.  So  every  dollar  we  spend  is  on  a  project 
that  begins  with  an  idea  in  industry.  I  think  that  is  vital,  so  you 
will  not  see  an3rthing  where  we  made  up  the  answer  and  instructed 
someone  what  to  do. 

The  evaluation  process  focuses  on  technical  quality  of  the  pro- 
posal and  business  quality  in  the  context  of  how  well  does  the  pro- 
posal grasp  what  it  will  take  to  take  this  technology  downstream 
into  the  marketplace. 

Because  we  are  not  just  investing  for  scientific  knowledge  in  this 
instance,  we  are  trying  to  make  sure  we  build  a  bridge  to  the  point 
where  companies  can  make  their  own  investments. 

The  evaluators  of  those  proposals  include  some  government  tech- 
nical experts,  but  we  also  draw  on  a  few  hundred  private  experts. 
We  are  very  concerned  about  conflict-of-interest.  We  obviously  can- 
not have  a  situation  where  your  proposal  is  being  evaluated  by 
your  competitor,  but  we  are  able  to  draw  on  people  who  have  back- 
grounds in  venture  capital,  have  business  degrees,  have  often  just 
recently  retired  from  companies  where  they  made  those  kinds  of 
technology  and  business  decisions  and  have  had  that  kind  of 
hands-on  expertise. 
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I  think  in  a  process  very  analogous  to  the  National  Science  Foun- 
dation's peer  review,  we  are  able  to  get  that  private-sector  input  to 
guide  the  evaluation  process. 

Then,  the  final  step  I  think  is  the  fact  that  the  work,  when  the 
awards  are  made,  the  work  is  done  in  companies.  I  think  this  is — 
I  think  there  was  a  time  in  this  country  in  the  cold  war  era  that 
when  we  had  a  national  problem  we  created  a  national  laboratory 
to  go  tackle  it. 

I  think  this  program  really  begins  with  the  understanding  that 
the  work  needs  to  be  done  in  the  places  that  are  capable  of  carry- 
ing the  technology  forward  on  their  own  investments  downstream. 

Dr.  Good.  Could  I  just  add  one  quick  thing  to  that? 

In  my  view,  one  of  the  major  pluses  to  the  ATP  is  one  which  is 
not  a  hard  metric,  and  therefore  it  is  difficult  to  measure  it,  but 
the  call  for  getting  the  industry  in  to  talk  about  what  the  areas  are 
that  are  really  emerging  today,  where  they  can  really  think  they 
could  make  a  difference,  getting  them  in  to  talk  to  each  other  and 
to  discuss  between  small  companies  and  big  companies,  and  to 
have  the  kind  of  conversations  that  they  have  when  they  make  the 
recommendation  of  what  the  focus  programs  are,  creates  as  much 
intellectual  fervor  as  almost  the  program  itself. 

But  unfortunately  that  is  a  rather  soft  metric  and  it  is  very  dif- 
ficult to  capture  it.  But  in  terms  of  value  to  the  infrastructure  of 
the  country,  it  is  my  view  that  that  may  very  well  be  as  big  as 
some  of  the  hard  metrics  we  want  to  measure  over  time. 

Ms.  LOFGREN.  Thank  you. 

Mrs.  MORELLA.  Thank  you,  Ms.  Lofgren. 

I  would  like  to  turn  again  to  Mr.  Gutknecht  for  the  second  round 
of  questioning. 

Mr.  Gutknecht.  I  will  pass. 

Mrs.  MORELLA.  I  would  like  to  recognize  Ms.  Seastrand  for  any 
comments  she  would  like  to  make. 

Mrs.  Seastrand.  Not  right  now;  thank  you. 

Mrs.  MORELLA.  Thank  you. 

I  would  like  to  request,  then,  as  we  terminate  this  first  panel, 
Chairman  Walker  has  requested  that  he  be  able  to  submit  ques- 
tions both  to  you,  Dr.  Good,  and  to  Dr.  Prabhakar. 

So  on  his  behalf,  I  would  ask  unanimous  consent  that  the  ques- 
tions be  submitted  into  the  record  for  response. 

[No  response.] 

Mrs.  MORELLA.  Hearing  no  objection,  the  Chairman's  questions 
will  be  submitted. 

[The  material  referred  to  follows:] 
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Response  to  Questions  from  Chairman  Robert  Walker 

Question  1 

OMB's  Circular  A- 130  and  the  recently  adopted  Paperwork  Reduction  Act  of  1995  set  out 
important  guidelines  for  agency  information  dissemination  activities  including  specific 
practices  from  which  agencies  should  refrain,  including  prohibiting  agencies  from  imposing 
royalty  fees  or  charging  more  than  the  cost  of  dissemination  for  the  information  they  provide. 
Does  the  National  Technical  Information  Service  (NTIS)  abide  by  the  principles  of  the 
Circular  and  the  Paperwork  Reduction  Act?  More  specifically,  does  NTIS  engage  in  either  of 
these  copyright-like  practices?  Does  NTIS  limit  its  charges  to  the  cost  of  dissemination? 
How  does  NTIS  determine  the  cost  of  dissemination? 

Answer 

The  National  Technical  Information  Service  abides  by  the  principles  of  Circular  A- 130  and 
the  Paperwork  Reduction  Act. 

In  the  case  of  the  direction  in  Circular  A- 130  to  "set  user  charges  for  information  products  at 
a  level  sufficient  to  recover  the  cost  of  dissemination  and  no  higher,"  NTIS  sets  its  user 
charges  only  to  recover  its  operating  costs  and  no  higher.  NTIS,  taken  as  a  whole,  is  an 
information  dissemination  system,  and  the  cost  of  maintaining  that  system,  including  the 
maintenance  of  its  permanent  repository  of  historically  important  scientific  and  technical 
information  and  implementation  of  its  modernization  plan,  is  all  that  it  attempts  to  recover. 

In  the  case  of  the  Circular's  instruction  to  "avoid  establishing  restrictions  including  the 
charging  of  fees  on  the  reuse  of  Federal  information  dissemination  products,"  all  Government 
publications  sold  by  NTIS  are  free  of  any  reuse  restrictions  in  the  U.S.   Any  citizen  in  the 
U.S.  is  free  to  obtain  a  single  copy  of  any  Government  publication  and  to  reproduce  and  sell 
it.   Even  the  information  contained  in  the  NTIS  bibliographic  database  that  NTIS  leases  in  its 
electronic  form  is  produced  in  paper  each  year  and  provided  to  the  1400  Depository  Libraries 


92 


at  no  cost  to  those  libraries.   There  are  no  restrictions  on  its  reuse. 

Quesrion  2 

In  at  least  two  publications  of  the  National  Technical  Information  Service  (NTIS)~the  1 992 
two-year  business  plan  and  the  1993  joint  venture  guidelines—NTIS  made  reference  to 
exclusive  contracting  arrangements  that  could  be  entered  into  with  private  sector  joint  venture 
partners.   Exclusive  arrangements  for  the  use  of  taxpayer-funded  information  pose  the  danger 
of  instituting  a  monopoly  provider  of  this  information  in  direct  contravention  of  OMB 
Circular  A- 130,  the  Paperwork  Reduction  Act,  the  First  Amendment  and  common  sense. 
What  type  of  exclusive  arrangement  was  NTIS  eilluding  to  in  these  two  publications?  Do  any 
such  exclusive  arrangements  exist? 

Answer 

The  National  Technical  Information  Service  has  a  clear  policy  prohibiting  the  granting  of 
exclusive  rights  in  the  United  States  to  any  information  generated  by  the  Federal  Goverrmient. 
Our  joint  venture  guidelines  cited  in  your  question  go  on  to  state;    "Such  information  must 
always  be  in  the  public  domain  domestically." 

When  NTIS  enters  into  an  agreement  with  a  private  sector  partner,  we  do  so  with  the 
expectation  that  the  private  sector  partner  will  add  value  to  some  collection  of  Government 
information,  and  that  NTIS  will  disseminate  that  value  added  product  and  revenues  will  be 
shared.   Typically,  potential  private  sector  partners  seek  some  protection  for  their  packaging 
investment  and  often  inquire  as  to  whether  NTIS  would  enter  into  the  exact  same  arrangement 
with  a  competitor  on  the  same  core  information.   NTIS'  policy  is  that  we  may  enter  into  an 
arrangement  to  develop  a  different  product  from  the  same  information  or  develop  a  similar 
product  from  an  entirely  different  information  set,  but  that  we  will  not  agree  to  duplicate  their 
efforts  with  another  partner.    In  effect,  the  exclusivity  resides  in  the  value  added  by  the 
private  sector  partner,  not  in  Government  information. 
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Question  3 

Congress,  as  a  condition  of  awarding  NTIS  an  $8  million  appropriation  last  year,  mandated 
that  NTIS  complete  a  proposal  describing  the  delineation  of  responsibilities  of  both  NTIS  and 
GPO  relative  to  the  American  Technology  Preeminence  Act.   What  proposals  did  NTIS 
recommend?  How  does  NTIS  propose  to  eliminate  any  duplication? 

Answer 

The  report  language  accompanying  the  $8  million  appropriation  to  the  NTIS  Revolving  Fund 
called  for  NTIS  to  submit  plans  to  Congress  on  how  NTIS  intended  to  use  the  funds  and  to 
coordinate  those  plans  with  GPO  to  ensure  that  NTIS  was  not  duplicating  any  GPO  mandates. 
The  plan  was  coordinated  with  GPO  and  their  concerns  were  included  in  the  final  report,  a 
copy  of  which  is  attached.   NTIS  has  no  issues  of  duplication  with  GPO  with  respect  to  the 
American  Technology  Preeminence  Act  (ATP A).   All  reports  submitted  to  NTIS  under  ATPA 
are  available  for  sale  to  the  public  fi-om  their  permanent  repository.   GPO  may  at  its  own 
discretion  choose  to  make  a  limited  number  of  high  sales  volume  documents  available  while 
supplies  last.   GPO  has  no  permanent  repository  responsibility  and  only  takes  about  12,000 
inventory  items  compared  to  100,000  new  items  per  year  at  NTIS. 


Question  4 

Is  the  National  Technical  Information  Service  (NTIS)  providing  its  bibliographic  database  via 
the  internet  at  no  cost  to  the  Depository  Libraries?  If  so,  how  can  NTIS  justify  charging  a 
substantial  fee  and  royalty  payment  for  the  taxpayer-funded  database  to  private  sector  users 
who  are  taxpayers? 
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Answer 

The  NTIS  bibliographic  database  consists  of  over  two  million  products.  NTIS  provides  the 
Depository  Libraries  with  online  access  only  to  products  added  to  its  collection  in  the  last  30 
days,  or  about  10,000  records  at  any  one  time.    This  enables  them  to  identify  those 
Government  publications  that  are  not  printed  through  GPO  and  which  have  escaped  GPO's 
document  capture  mechanism.    Such  documents  are  often  referred  to  as  "fugitive  documents." 

The  NTIS  database  is  not  merely  an  alphabetical  listing  of  titles  and  authors  in  NTIS' 
permanent  collection.    NTIS  assumes  significant  costs  in  developing  and  maintaining  its 
database  in  a  format  that  is  useful  to  researchers,  including  costs  associated  with  abstracting 
many  of  the  submissions,  but  receives  no  appropriated  funds  for  this  purpose. 

The  current  system  assumes  that  vendors  will  recover  their  own  costs  by  charging  their  users. 
Thus,  the  costs  are  borne  by  those  who  derive  the  most  benefit  from  it. 

Question  5 

Does  the  National  Technical  Information  Service  (NTIS)  consider  all  the  taxpayer-funded 
information  it  is  collecting  and  disseminating  "scientific,  technical  and  engineering"  related? 
How  does  NTIS  make  this  determination? 

Answer 

The  National  Technical  Information  Service  considers  virtually  all  the  taxpayer-fiinded 
information  it  is  collecting  and  offering  for  sale  to  be  "scientific,  technical  or  engineering" 
related.   NTIS  has  followed  GAO's  formal  opinion  that  the  term  "technical"  as  used  in  the 
NTIS  legislation  includes  "economic  information,  market  information  and  related  information 
so  long  as  it  is  reasonably  specific  and  bears  some  direct  relationship  to  the  organization  and 
operation  of  industrial  or  business  enterprise." 
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Question  6 

Is  the  National  Technical  Information  Service  (NTIS)  marketing  itself  to  agencies  as  an 
alternative  Freedom  of  Information  Act  (FOIA)  fulfillment  body?  The  FOIA  requires  that 
requests  be  fulfilled  at  the  cost  of  dissemination  and  allows  agencies  to  waive  fees  in  certain 
situations.   Is  NTIS  meeting  these  requirements?  Is  NTIS  providing  a  mechanism  for  waiving 
fees? 

Answer 

NTIS  provides  no  FOIA  services  to  agencies  with  respect  to  their  internal  records,  such  as 
memoranda,  findings,  and  procedures.    It  will  assist  agencies  in  responding  to  requests  for 
information  products  that  were  produced  for  public  dissemination  and  that  are  in  NTIS' 
collection.   The  Freedom  of  Information  Reform  Act  (Public  Law  99-570)  amended  FOIA  to 
clarify  that  FOIA  fees  are  superseded  to  the  extent  that  fees  are  chargeable  under  specific 
statutory  authority  (5  U.S.C.  552(a)(4)(A)(vi)).   0MB  has  issued  guidance  to  Federal  agencies 
providing  that  (1)  when  documents  responsive  to  a  FOIA  request  are  maintained  for 
distribution  by  an  agency  according  to  a  statutorily  based  fee  schedule,  requesters  must  obtain 
the  documents  from  that  source  and  pay  the  applicable  fee  in  accordance  with  such  other 
statute,  and  (2)  the  fee  schedules  maintained  by  NTIS  and  GPO  as  well  are  statutorily  based 
within  the  meanings  of  FOIA  (52  Federal  Register  10017-18).     Although  the  NTIS  fee 
structure  does  not  have  an  explicit  waiver  mechanism,  any  requester  can  file  a  FOIA  request 
direclty  with  the  originating  agency  and  can  request  a  fee  waiver. 


Question  7 

Over  the  years,  NTIS  contracts  with  redisseminators  of  information  appear  to  have  gone  from 
straight-forward,  short  contracts  to  very  restrictive  and  copyright-like  license  agreements. 
What  is/was  the  rationale  for  this  change? 
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Answer 

The  National  Technical  Infoimadon  Service  contract  agreements  for  the  use  of  the  NTIS 
bibliographic  database  has  changed  to  reflect  evolving  requirements  and  practices  in  the 
information  technology  arena  over  the  past  20  years  and  dramatic  changes  in  the  way  people 
acquire,  use  and  disseminate  information  electronically.   Our  current  agreements  follow  the 
Information  Industry  Terms  and  Conditions  (ig^t  and  Guide  to  Database  Distribution, 
published  by  the  National  Federation  of  Abstracting  and  Information,  NFAIS,  a  well-respected 
national  membership  organization.   The  changes  NTIS  has  made  to  its  agreement  have 
focused  on  the  need  for  ever-increasing  contractual  clarity  in  a  rapidly  changing  technological 
environment.    Rather  than  being  highly  restrictive,  the  current  NTIS  agreement  clarifies  and 
expands  upon  the  opportunities  for  use  of  NTIS  databases. 
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One  Tine  Capital  Investnent  for 
The  National  Taohnlcal  Information  Service 

Introduction  . 

In  House  Report  103-708  the  House  and  Senate  conferees  on  the 
Departments  of  Commerce,  Justice,  and  State,  the  Judiciary,  and 
Related  Agencies  Appropriations  Act,  1995,  requested  (1)  a 
description  as  to  how  $8  million  appropriated  to  the  National 
Technical  Information  Service  (NTIS)  to  implement  the  American 
Technology  Preeminence  Act  (ATPA)  will  be  used,  and  (2)  a 
delineation  of  the  responsibilities  of  NTIS  and  the  Government 
Printing  Office  (GPO)  relative  to  the  ATPA. 

The  Director  and  Deputy  Director  of  NTIS  met  with  the 
Superintendent  of  Documents  and  the  Director  of  the  Federal 
Depository  Library  Prograun  (FDLP)  on  October  21.  Their  discussion 
centered  on  NTIS'  Depository  Library  30  day  preview  file  of  current 
documents  received  by  NTIS  under  the  ATPA.  This  online  file  is 
designed  to  enable  the  libraries  to  identify  all  Government 
publications  received  by  NTIS  under  ATPA  that  were  not  printed 
though  the  GPO  or  otherwise  made  available  to  the  FDLP.  This  is, 
the  type  of  documents  that  the  library  community  refer  to  as 
"fugitive  documents."  NTIS  agreed,  to  cooperate  with  the 
Superintendent  of  Documents  to  ensure  that  any  selection  by,  or 
distribution  to  the  depository  libraries  of  any  such  "fugitive 
documents"  would  be  done  through  the  FDLP  which  is  managed  by  the 
Superintendent  of  Documents  under  the  authority  of  Title  44  of  the 
United  States  Code.  NTIS  also  agreed  to  cooperate  with  then  on 
developing  some  type  of  automated  profile  search  system  that  would 
be  comparatble  to,  aijd  compatible  with,  the  current  FDLP  system. 

Section  108  of  the  ATPA  requires  all  federal  agencies  to  transfer 
to  NTIS  in  a  timely  manner  all  unclassified  scientific,  technical 
and  engineering  information  resulting  from  federally  funded 
research  and  development  activities.  The  final  rule  establishing 
the  transfer  procedures  for  agencies  and  ■  any  contractors  and 
grantees  authorized  by  the  agencies  became  effective  on  Februztry 
1,  1994.  NTIS'  collection  already  contains  more  than  2.5  million 
documents  dating  back  to  the  early  1920 's  and  will  become  more 
comprehensive  than  ever  before  as  a  result  of  this  mandatory 
deposit  process.  NTIS  must  therefore  rely  on  modern  technology  to 
efficiently  process  the  ever  increasing  volume  of  input  in  widely 
diverse  formats  and  to  make  it  available  in  whatever  form  that 
private  sector  customers  demand. 

Section  506  of  the  ATPA  directed  NTIS  to  report  to  Congress  on  the 
feasibility  of  establishing  a  comprehensive  online  inventory  and 
authoritative  register  of  Federal  information  products.  It  also 
directed  NTIS  to  promote  the  production  and  dissemination  of 
information  products  in  electronic  format  as  part  of  its  statutory 
mission  to  implement  new  methods  and  media  for  the  dissemination  of 
scientific,  technical  and  engineering  information. 
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FedWorld,  the  NTIS  online  information  system,  was  established  in 
November,  1992,  as  a  laboratory  prototype  to  test  whether  public 
support  existed,  without  which  economic  feasibility  could  not  be 
demonstrated.  NTIS'  report  to  Congress  in  April,  1993, 
demonstrated  that  such  support  would  depend  on  the  ability  of 
customers  to  connect  to  the  system,  the  quality  and  timeliness  of 
the  information  they  found  once  they  did,,  and  their  ability  to 
acquire  or  order  such  information  immediately  and  in  the  format 
they  wanted.  NTIS  has  continued  to  expand  FedWorld 's  capabilities 
because  of  (1)  its  overwhelming  public  acceptance;  (2)  its 
effectiveness  as  a  medium  for  electronic  communication  as 
contemplated  by  the  ATPA;  and  (3)  its  usefulness  for  forging 
relationships  with  agencies  that  can  add  to  its  inventory. 

NTIS  estimates  that  the  potential  is  there  within  two  years  to 
increase  the  capacity  of  FedWorld  to  enable  9  million  customer 
connections  annually.  One  of  FedWorld's  many  unique  features  is 
its  free  service  as  a  bentralized  gateway  to  over  300  Federal 
online  systems,  which  callers  can  access  with  a  single  phone  call 
or  Internet  connection.  As  agencies  begin  to  take  advantage  of 
sophisticated  software  packages  such  as  Mosaic  to  make  their  online 
offerings  more  attractive  and  easier  to  use,  we  expect  public 
demand  for  one-stop  access  to  increase  dramatically  -  and  certainly 
faster  than  NTIS  can  satisfy  solely  using  its  retained  earnings. 

The  appropriated  funds  will  be  used  for  two  main  purposes.  One  is 
to  support  NTIS'  ability  to  convert  information  from  the  various 
formats  in  which  it  may  be  received  to  the  medium  and  format 
desired  by  a  customer.  The  other  is  to  increase  the  public's 
ability  to  connect  to  FedWorld  and  be  served  by  it,  whether  using 
a  simple  personal  computer  and  telephone  modem,  a  commercial  packet 
switching  service,  or  the  Internet. 

NTIS  has  had  a  long  tradition  of  serving  the  needs  of  information 
consumers  even  when  the  activities,  have  not  been  in  its  own 
economic  interest.  It  maintains  a  permanent  repository  of 
Government  documents  with  full  access  through  its  sales  program. 
E^ven  though  it  is  required  to  be  self-supporting,  NTIS  provides 
free  access  to  FedWorld  and  carries  information  on  FedWorld  that 
enables  consumers  to  obtain  information  from  sources  other  than 
NTIS,  including  GPO.  FedWorld  can  also  be  used  by  agency  producers 
of  non-technical  information  to  communicate  directly  with  their 
pub'l  ic . 

Technological  advances  in  telecommunications  and  computers  are 
rapidly  expanding  the  public's  ability  to  access  information 
instantaneously  and  are  making  it  more  difficult  to  define,  much 
less  preserve,  longstanding  organizational  distinctions  regarding 
information  management  and  dissemination.  The  Electronic 
Information  Access  Enhancement  Act  (ETA)  and  ATPA  broadened  the 
roles  of  GPO  and  NTIS,  respectively.  Technical  distinctions 
between  online  information  that  can  be  obtained  through  FedWorld, 
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on  the  one  hand,  and  GPO  Access,  on  the  other,  are  fruitless  and 
tend  to  diminish  the  friendly  competition  necessary  to  encourage 
the  managers  of  the  respective  systems  to  generate  creative 
improvements.  In  fact,  even  though  hfTlS  has  an  explicit  mandate 
for  the  dissemination  of  Government  funded  scientific,  technical 
and  engineering  information,  it  has  never  claimed  or  expected 
exclusivity  in  this  role.  Instead,  NTIS  works  to  maintain  its 
position  in  the  market  through  high  customer  service  standards  and 
quality  products.  Rather  than  try  to  distinguish  NTIS  and  GPO  on 
the  basis  of  types  of  information,  a  better  distinction  is  that 
NTIS  has  had  a  long  tradition  as  a  comprehensive  clearinghouse  and 
developed  and  manages  its  online  system  in  that  capacity. 

Investment  in  Electronic  Information 
Handling  and  Dissemination 

The  American  Technology  Preeminence  Act  (ATPA)  requires  the 
transfer  of  all  Federally  prpduced  or  financed  unclassified 
technical  information  to  NTIS  for  dissemination  to  the  public.  ATPA 
will  increase  document  input  to  the  NTIS  permanent  repository  from 
90,000  titles  where  it  is  today  to  over  150,000  titles  annually. 
Seventy  percent  of  all  documents  input  into  the  NTIS  system  are 
currently  received  fro»  the  originating  agencies  on  microfiche. 
About  29  percent  are  received  on  paper  and  about  one  percent  are 
received  in  various  electronic  media.  Current  trends  suggest  that 
within  five  years,  these  figures  will  be  reversed.  By.  the  year 
2,000,  electronic  formats  will  dominate.  Unfortunately,  the 
formats  used,  by  Federal  agencies  will  probably  not  be  standard. 

Currently,  NTIS  fulfills  demand  orders  using  photocopying  processes 
to  reproduce  documents  from  paper  or  microfiche  originals. 
Document  reproduction  from  "^aper  or  microfiche  is  no  longer  the 
most  cost  effective  method  to  respond  to  a  demand  order  for  a 
single  copy  or  a  few  copies.  The  process  is  simply  too  labor 
intensive;  the  original  document  must  be  retrieved  from  shelf 
storage,  checked  to  ensure , correct  pagination,  set-up  on  the  photo- 
copying .  etjuipment,  and  returned  to  storage  when  the  job  is 
completed. 

In  order  to  reduce  the  labor  costs  associated  with  the  current 
manual  production  system .  and  .  to  meet  the  challenges  of  cheuiging 
customer  requirements,  NTIS  has  developed  a  new,  fully  automated 
information  system.  The  new  system  is  able  to  receive  information 
in  any  of  the  current  common  media,  forms  or  formats  and  process 
that  information  into  any  desired  media  output  format.  As  media, 
and  formats  change,  the  open  system  concept  designed  into  the  NTIS 
Automated  Document  Storage  and  Retrieval  System  (ADSTAR)  will 
enable  NTIS  to  respond. 

The  NTIS  ADSTAR  system  is  a  distributed  network  of  high  speed 
information  processing  equipment  and  software,  operating  as  a 
system  to  efficiently  manage  and  disseminate  documents.   The  new 
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system  has  been  implemented  on  a  pilot  basis  over  the  past  two 
years  from  NTIS'  own  earned  revenues,  and  has  demonstrated  the 
feasibility  of  electronically  receiving,  storing,  retrieving,  and 
reproducing  Information  in  a  way  that  is  format  neutral.  It  is 
capable  of  reproducing  the  information  in  a  format  convenient  to 
the  customer  including  the  electronic  transmission  to  remote 
locations  on  demand.  Handling  costs  have  been  dramatically  reduced 
for  the  orders  fulfilled  through  ADSTAR.  Document  quality  is 
improved  and  time  required  to  fill  customer  orders  is  significantly 
reduced . 

The  current  system  is  capable  of  sceinning  and  retrieving  only  about 
15,000  paper  reports  per  year.  To  meet  projected  demand,  a  full 
scale  production  system  will  be  developed  which  will  be  capable  of 
handling  about  150,000  documents  per  year  in  various  media  and 
formats  —  a  tenfold  increase  in  capacity.  The  appropriated 
funding  will  be  used  to  caipitalize  NTIS'  investment  in  the  new 
equipment,  '.software,  and  facilities  necessary  to  expand  the 
existing  system  into  a  full  production  multifaceted  information 
system.  The  full  system  will  also  be'  capable  of  efficiently 
transmitting  single  documents  via  Internet  or  other  high  speed 
communications  channels  to  remote  sites  for  photocopying  and 
delivery  at " customers '  locations. 

NTIS  uses  proven,  commercial-off-the-shelf  hardware  and  software  to 
avoid  incurring  high  development  costs  and  to  avoid  the  risks 
Involved  with  implementation  of  unproved  technology.  The  ADSTAR 
system  is  open  and  scaleable  and  is  designed  to  incorporate  new  and 
developing  technologies  without  major  system  changes.  ADSTAR  is 
Integrated  with  the  NTIS  Order  Processing  and  Bibliographic  system 
in  a  manner  that  allows  changes  to  one  without  disruption  to  the 
other.  Thie  7VDSTAR  system  accommodates  NTIS*  unique  repository 
function  for  U.S.  Government  scientific,  technical,  and  engineering 
information  by  providing  for  the  efficient  fulfillment  of  single 
copy  requests  on  demand.  ADSTAR  offers  significant  Tpportunitles 
to  reduce  on-demand  document  production  costs  and  to  improve 
document  quality  and  order  fulfillment  times,  all  critical  NTIS 
goals.  . 

Input  Prooessing.  NTIS  has  made  significant  productivity  gains  in 
abstracting  and  indexing  incoming  materials.  However,  the 
increased  input  expected  as  a  result  of  the  ATPA  requires  even 
greater  productivity  gains.  If  NTIS  is  to  handle  the  increased 
volume  with  no  increase  in  people,  NTIS  must  rely  on  technological 
solutions.  NTIS  plans  to  invest  roughly  $750,000  in  the  hardware, 
software  enhancements  and  network  enhancements  for  machine  assisted 
abstracting  and  indexing.  Rather  than  reviewing  paper  documents, 
NTIS  will  rely  on  scanned  images  for  input  processing  where  the 
conversion  to  machine  readable  characters  can  be  accomplished 
through  automation. 

Conversion.  NTIS  has  developed  an  automated  system  for  converting. 
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in  all  media  and  formats,  documents  into  a  standard  electronic 
image  format  that  is  essentially  format  neutral.  However,  the 
system  is  incomplete  and  requires  considerable  G}(pansion  if  it  is 
to  be  used  to  convert  all  documents  NTIS  receives  into  a  common 
electronic  denominator.  NTIS  will  invest  roughly  $850,000  in 
scanners  and  digitizer  to  create  compressed  images  of  paper  and 
microfiche  documents.  An  additional  $550,000  will  be  invested  in 
optical  character  recognition  technology  to  convert  compressed 
images  into  character  based  files.  This  in-house  conversion 
capability  is  essential  if  NTIS  is  to  respond  quickly  and 
efficiently  to  customers'  Information  requests. 

Capacity  and  Management.  At  the  present  time  the  NTIS  system  for 
managing  the  electronic  collection  is  relatively  small  since  NTIS 
has  a  limited  scanning  capacity.  As  the  volume  of  scanned 
materials  increases  tenfold,  additional  hardware  and  software  will 
be ' required  to  manage  the  electronic  collection.  To  support  the 
conversion  process,  $850,000  will  be  invested  in  the  software  and 
network  enhancements  necessary  to  manage  the  large  volume  of 
infojrmation  processed  by  NTIS.  The  enhancements  will  include  disk 
arrays,  electronic  juke  boxes,  increased  band  width,  increased 
capacity  to  receive  information  electronically  and  computer 
hardware  and  software  to  manage  large  volumes  of  electronic  images 
and  data. 

Delivery.  Although  NTIS  currently  .  is  capable  of  delivering 
documents  in  virtually  every  medium  and  format,  technology  is 
needed  to  upgrade  all  the  various  systems  to  meet  industry's 
expanding  need  for  immediate  delivery.  Enhancement  to  NTIS's 
information  delivery  capability  will  include  $550,000  to  upgrade 
all  the  various  systems  for  producing  information  from  tape 
duplication  to  CD-ROM  production.  Product  delivery  channels  will 
be  enhanced  with  the  investment  of  $400,000  to  develop  the  broad 
band  communication  channels  necessary  to  deliver  information 
directly  to  the  customer. 

Investment  in  FedWorld;  &  Comprehensive  Source  for  Government 

XptQnnqtilPB  oniing 

FedWorld  is  an  online  information  dissemination  service  which 
provides  public  electronic  access  to  technical  and  other 
information  on  behalf  of  agencies  throughout  the  U.S.  Government, 
in  line  with  N^PIS'  mission  and  in  support  of  the  goals  of  the 
National  Performance  Review  and  the  National  Information 
Infrastructure.  FedWorld's  electronic  clearinghouse  is 
distinguished  from  NTIS'  more  traditional  clearinghouse  roles  of 
document  collection,  storage,  and  delivery,  by  its  gateway  service, 
which  allows  customers  to  seamlessly  connect  to  over  300  online 
services  throughout  the  Government  (including  120  other  bulletin 
board  systems) ;  by  its  focus  on  the  current,  time-sensitive 
information;  and  by  providing  information  dissemination  services  to 
other  agencies  under  the  Economy  Act.  FedWorld  is  also  related  to 
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NTiS'  traditional  clearinghouse  functions,  in  that  FedWorld 
functions  as  a  means  for  customers  to  locate  and  order  NTIS 
documents  online,  and  in  some  cases  to  receive  those  documents 
within  a  few  seconds  of  ordering  then. 

FedWorld  already  supports  information  dissemination  requirements  of 
programs  in  nearly  every  Cabinet  agency,  as  well  as  the  National 
Performance  Review,  the  Office  of  Management  and  Budget,  the 
Securities  and  Exchange  Commission,  and  other  executive  branch 
agencies.  Positive  responses  from  the  public  and  from  agency 
program  managers  have  generated  a  flood  of  interest.  Pressure  on 
agencies  to  cut  back  on  staff  and  yet  provide  better  customer 
service,  more  timely  information,  and  more  information  in 
electronic  formats  has  led  numerous  agencies  to  approach  FedWorld 
as  .a  cost-effective  means  to  meet  NPR  and  program  goals.  As  a 
result,  a  major  new  initiative  is  underway  in  support  of  the 
Internal  Revenue  Service,  and  FedWorld  is  working  with  other 
agencies  to  support  government  procurement  functions,  electronic, 
access  to  personnel  information  and  other  time-sensitive,  and  high- 
demand  government  services. 

It  has  been  a  key  tenet  of  FiedWorld's  operating  philosophy  that  the 
customer's  technological  platform  should  not  preclude  them  from 
accessing  government  information.  Too  many  government  information 
systems  exclude  whole  classes  of  citizens  because  of  the 
limitations  of  the  agency's  technical  platform.  FedWorld  allows 
public  access  from  a  variety  of  platforms:  citizens  may  dial  Up 
directly  using  a  computer  and  a  modem;  they  nay  come  in  through  the 
Internet  telnet  or  ftp  commands;  or  they  may  enter  through  a  World 
wide  Web  clients 

The-  number  of  users  of  FedWorld  today  is  large  in  comparison  to 
more  typical  government  online  services  that  support  only  one  or 
two  key  missions.  FedWorld  has  over  100,000  registered  users.  The 
system  supports  more  than  125  simultaneous  dial-up  and  telnet 
users,  giving  an  estimated  capacity  of  6,000  to  8,000  connections  - 
-  different  users  —  per  day.  At  the  same  time,  the  ftp  and  Web 
services  can  support  a  comparable  number  of  daily  users. 
FedWorld's  capacity  was  recently  tested  when  the  Washington  Post 
rzut  a  series  of  articles  on  FedWorld  in  the  Federal  Page.  Daily 
connects,  which  had  averaged  2,500  people  per  day,  jumped  to  nearly 
5,000  when  the  articles  appeared;  an  additional  8,000  file  requests 
per  day  were  mdde  to  the  Web  and  ftp  servers.  Daily  connects  to 
the  system  now  average  about  3,500  and  there  are  routinely  over  100 
people  using  the  system  at  a  time. 

Access  to  FedWorld  is  free  to  the  public,  and  NTIS  intends  to 
continue  to  provide  free  access  to  the  system.  However,  it  is 
NTIS'  goal  to  operate  FedWorld  as  a  fully  self-supporting  component 
of  NTIS.  NTIS  has  been  suppoirting  FedWorld's  operations  during'its 
startup,  and  today,  these  costs  are  beginning  to  be  recovered 
through  the  sale  of  products  to  the  public,  and  through  cost- 
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recovery  for  services  FedWorld  provides  to  other  agencies  under  the 
Economy  Act. 

However,  if  FedWorld  is  to  continue  to  be  responsive  in  supporting 
Federal  agencies'  program  and  NPR  goals,  it  will  face  predictable 
challenges  in  the  areas  of  access,  capacity,  reliability,  and  ease 
of  use.  FedWorld  has  functioned  effectively  at  its  present  size, 
but  it  must  now  grow  to  "industrial  strength"  if  it  is  to  meet  its 
real  potential  to  meJce  government  information  more  accessible  and 
useful  to  the  public.  NTIS  plans  to  use  $4  million  of  the  $8 
million  in  investment  capital  for  the  hardweire,  software,  and 
related  capital  investments  to  grow  FedWorld  to  a  fully  functional 
size. 

Access.  While  FedWorld  can  handle  an  impressive  number  of  users, 
growth  in  the  FedWorld  user  base  (12%  per  month  for  the  last  12 
months)  and  the  mushrooming  demand  from  agencies  for  support  of 
their  clearinghouse  and  dissemination  needs  will  require  nearly  an 
order-of-magnitude  increase  in  the  number  of  users  FedWorld  can 
serve  at  any  time.  In  particular,  projects  like  providing 
electronic  access  to  500  IRS  forms  and  related  publications  will 
require  FedWorld  to  operate  at  a  commercial  level  of  access 
comparable  to  comfianies  like  America  Online,  which  has  1  million 
registered  users. 

Capital  investment  of  $575,000  will  allow  FedWorld  to  upgrade  its 
existing  communications  server  to  a  single  central  management 
system  that  will  handle  the  whole  variety  of  communications  modes 
that  users  may  wish  to  use.  These  will  include  Internet  telnet, 
ftp  and  WWW;  X.25  packet  switching  (required  to  connect  to  FTS2000 
or  commercial  services  like  CompuServe) ;  dial-up;  or  local  area 
networks.  An  immediate  investment  of  approximately  $400,000  will 
handle  the  initial  transition  and  provide  a  50%  increase  in  lines 
of  access  within  three  months  of  authorization.  The  remainder  will 
be  invested  within  the  following  six  months,  putting  the  platform 
in  place  to  handle  the  estimated  nine  million  customer  contacts  in 
FY96. 

Capacity.  Similar  growth  in  the  hardware,  networking,  and  storage 
capacity  of  the  system  is  required,  to.  keep  the  increased  usage 
from  degrading  system  performance  and  response  time.  ,  As  more  and 
more  agencies  use  FedWorld  as  a  clearinghouse  to  communicate  time- 
sensitive  and  valuable  information,  reliability  and  redundancy  will 
become  key  issues. 

Capital  investment  in  hardware  of  $925,000  will  ensure  that 
customers  do  not  experience  degradation  in  the  quality  of  service 
as  the  number  of  simultaneous  users  and  the  number  of  files  being 
moved  increases.  Hardware  investments  will  include  Unix  and 
Pentium  systems  to  supplement  capabilities  of  those  in  place;  work 
stations  and  peripherals  for  the  staff;  and  significant  upgrades  to 
the  network  to  ensure  rapid  response.   Software  investments  of 
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$450,000  will  be  required  for  networking  software  and  tools; 
applications  software  for  the  staff;  and  expanded  licenses  for 
software  accessed  by  the  public.  In  addition,  a  powerful  new 
commercial  database  searching  package  is  anticipated  to  make  it  as 
easy  as  possible  for  customers  to  locate  exactly  the  documents  and 
services  of  interest  to  them.  Since  the  current  FedWorld  computer 
equipment  is  crowded  into  an  area  of  10  x  15  feet,  an  additional 
amount  of  $400,000  will  be  required  to  fit  out  additional  space  for 
both  additional  coinputers  and  staff. 

Reliability.  Downtime  must  be  kept,  to  a  minimum,  with  spare 
equipment  ready  to  be  "hot-swapped"  in  case  of  an  equipment  or 
software  failure.  Backup  procedures  must  continue  to  be  rigorous 
and  more  frequent,  and  plans  must  be  implemented  that  would  allow 
FedWorld  to  quickly  be  established  in  another  site  in  the  case  of 
an  emergency. 

Capital  investment  of  $250,000  will,  be  required  to  provide  a 
secure,  reliable  environment.  This  will  cover  improvements  in  the 
operating  environment  needed  to  maintain  a  computer  system  at  peak 
performance  — -e.g.,  air  conditioning,  raised  floors, 
uninterruptable  power  supplies.  In  addition,  to  provide  for 
emergencies,  improvements  are  needed  for  emergency  systems  for  fire 
and  security.  One  million  dollars  will  be  used  to  prepeire  a  backup 
site  and  backup  equipment  adequate  to  bring  FedWorld  up  in  another 
location  under  emergency  conditions. 

Ease  of  Dse.  Finally,  as  FedWorld  offers  information  from  more  and 
more  agencies  and  programs,  user  interfaces  must  be  substantially 
improved  so  that  customers  do  hot  become  "lost"  or  have  difficulty 
locating  the  information  they  need. 

Capital  investment  of  $400,000  will  be  required  to  develop  a  new, 
graphical  user  ("point  and  click")  interfaces,  and  to  acquire  and 
make  the  best  possible  use  of  the  rapidly  developing  off-the-shelf 
software  being  developed  for  the  Internet  community.  Customers 
should  be  able  to  enter  the  government's  clearinghouse  for 
information  and  navigate  easily  and  efficiently  to  the  documents  of 
interest,  with  no  prior  training. 

The  FedWorld  system  architecture  emphasizes  flexibility  and 
scalability.  Even  in  its  short  lifetime  of  less  than  two  years, 
FedWorld  has  already  gone  through  several  configuration  changes  to 
•  respond  to  increased  demand  and  make  use  of  more  cost-effective 
technologies.  However,  the  FedWorld  network  is  designed  very 
flexibly:  when  new  technology  becomes  available  to  do  a  job  more 
quickly  and  cost-effectively,  the  older  equipment  that  was  doing 
that  job  is  not  replaced  —  it  is  reallocated  to  a  less  demanding 
part  of  the  network.  As  a  result,  even  though  the  overall  FedWorld 
equipment  configuration  may  change  on  an  average  of  every  4-6 
months,  new  equipment  expenditures  are  kept-  to  a  minimum  and  are 
focused  on  adding  only  the  most  cost-effective  and  reliable  new 
hardware  and  software  solutions. 
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conclusion 

NTIS  requires  $8  million  in  capital  investment  funds  to  adequately 
address  the  challenges  described  above  during  FY  95  and  lay  the 
groundwork  for  future  growth.  Depreciation  against  these 
expenditures  will  be  paid  from  the  revenues  generated  by  NTIS,  so 
that  capital  will  be  replenished  in  the  NTIS  Revolving  Fund  for  re- 
Investment  in  future  years,  without  the  need  for  additional 
appropriations . 
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Mrs.  MORELLA.  I  want  to  thank  you  both  very  much  for  being 
here  and  responding  to  the  questions.  We  appreciate  it  very  much. 

Dr.  Good.  Thank  you. 

Dr.  Prabhakar.  Thank  you. 

Mrs.  MoRELLA.  We  are  now  going  to  ask  the  second  panel  to 
come  forward.  This  is  a  large  panel.  We  have  six  people,  and  this 
is  going  to  be  on  the  ATP  program. 

Dr.  Dwight  Carlson,  who  is  the  President  of  Perceptron,  Incor- 
porated, Farmington  Hills,  Michigan;  Dr.  Arthur  Caisse,  President 
and  CEO  of  Cubicon,  Incorporated,  Zephyr  Cove,  Nevada;  Mr. 
David  Gibson,  President,  X-Ray  Optical  Systems,  Albany,  New 
York;  Ms.  Laurie  Conner,  Vice  President,  Marketing  and  Sales, 
Crystallume,  Santa  Clara,  California;  Ms.  Cynthia  Beltz,  Research 
Fellow  from  the  American  Enterprise  Institute  in  Washington, 
D.C.;  and  Dr.  Edward  Hudgins,  Director  of  Regulatory  Studies  at 
the  Cato  Institute  here  in  Washington. 

I  want  to  welcome  the  second  panel.  We  are  really  looking  for- 
ward to  hearing  your  testimony,  because  you  have  had  experiences 
and  concepts  and  ideas  about  the  ATP  program  which  is  important 
to  this  subcommittee  and  to  the  Full  Committee,  too,  to  look  at  and 
consider  for  the  decisions  we  will  make. 

I  thought  we  might  start  off — I  am  going  to  ask  you,  because  of 
the  time  constraints,  if  you  would  confine  your  testimony  to  five 
minutes,  knowing  also  that  your  total  testimony  will  be  included  in 
the  record. 

I  might  start  off,  then,  with  my  right,  your  left,  and  start  off  with 
Mr.  Carlson.  We  will  go  in  order.  Then,  after  everybody  has  fin- 
ished speaking,  we  will  address  some  questions  to  you. 

STATEMENT  OF  MR.  DWIGHT  CARLSON,  PRESIDENT, 
PERCEPTRON,  INC.,  FARMINGTON  HILLS,  MICHIGAN 

Mr.  Carlson.  Madam  Chairman,  may  I  use  the  overhead? 

Mrs.  MORELLA.  Oh,  indeed.  I  was  waiting  for  someone  to  use  that 
overhead. 

Mr.  Carlson.  Madam  Chairwoman,  it  is  my  pleasure,  and  mem- 
bers of  the  Subcommittee,  it  is  my  pleasure  to  provide  a  private- 
sector  evaluation  of  this  key  program. 

I  am  here  today  representing  the  Auto  Body  Consortium,  which 
is  made  up  of  eight  small  companies  in  Michigan.  We  are  in  the 
third  year  of  an  ATP  program. 

Mrs.  MORELLA.  Can  you  hear  all  right? 

The  Reporter.  Not  really. 

Mrs.  Morella.  She  is  having  a  little  difficulty  hearing.  Maybe 
we  could  get  you  to  be  closer  to  a  microphone? 

[Standing  at  overhead  machine  showing  vu-graphs.] 

[Vu-graph.] 

Mr.  Carlson.  The  ATP  program,  as  you  know,  started  in  1990 
to  make  long-term  investments  in  technology  for  the  good  of  the 
Nation. 

[Vu-graph.] 

When  we  think  in  terms  of  competitiveness,  this  ad  comes  to 
mind,  which  is  an  ad  that  Toyota  ran  in  1992,  which  shows  a  ball 
bearing  running  on  the  seams  of  an  automobile  body.  Essentially 
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what  Toyota  was  saying  is  they  can  have  better  manufacturing 
processes  to  produce  an  automobile  than  other  folks  in  the  worid. 

Having  been  a  supplier  to  Toyota  in  Japan  since  1971,  and  in 
Europe,  I  can  tell  you  they  do  have  the  best  manufacturing  proc- 
esses to  produce  automobiles. 

When  you  think  in  terms  (jf  competitiveness  of  the  Nation  and 
how  it  is  impacted  as  far  as  the  auto  industry,  you  need  only  look 
at  one  out  of  seven  jobs  in  America  are  auto-related. 

Our  trade  deficit,  that  is  increasing,  is  two-thirds  auto  related. 
And  the  auto  industry  has  a  big  impact  on  the  gross  domestic  prod- 
uct, not  to  mention  it  is  the  largest  consumer  of  steel,  glass,  carpet- 
ing, and  other  materials. 

[Vu-graph.] 

In  the  private  sector  we  recognize  this  especially  because  the 
United  States  is  the  only  Nation  that  has  its  auto  industry  con- 
centrated in  one  community. 

During  the  1980s  we  attempted  in  the  private  sector  to  put  to- 
gether a  collaboration  between  the  research  universities,  the  inno- 
vative industrial  technology  companies,  and  the  major  corporations. 

In  ten  years  of  diligent  effort,  we  had  little  or  no  success  in  doing 
that.  The  ATP  has  been  a  tremendous  catalyst  in  making  that  hap- 
pen in  our  community. 

Through  this  federal  funding,  we  have  been  able  to  attract  the 
collaboration  of  smaller  companies.  As  an  example,  those  eight  that 
make  up  the  auto  body  consortia  recognize  that  through  the  NIST/ 
ATP  the  scarcest  dollars  of  America,  which  are  research  dollars  for 
manufacturing,  are  available. 

In  Japan,  80  percent  of  the  R&D  is  into  manufacturing  process 
improvement. 

In  the  United  States  we  switched  that  around  and  we  put  80  per- 
cent of  our  R&D  into  product  improvement. 

Another  thing  that  the  ATP  catalyzes,  in  the  United  States  we 
have  a  unique  cultural  advantage  in  our  research  universities. 
However,  in  the  past  universities  have  had  a  tendency  to  work 
with  the  Federal  Government,  whether  directly  and  with  major  cor- 
porations. 

The  way  the  rules  of  the  ATP  have  been  set  up,  the  money  can 
go  to  small  and  medium  sized  companies  like  the  one  shown  here. 

When  we  have  federal  grants,  the  universities  of  America  are 
very  interested  in  working  with  us. 

[Vu-graph.] 

[Laughter.] 

Mr.  Carlson.  As  a  result,  we  were  able  to  put  together  this 
model.  It  teams  the  university  researchers  with  the  innovative  in- 
dustrial technology  companies  and  with  two  of  our  major  auto  com- 
panies in  America. 

[Vu-graph.] 

We  put  in  a  proposal  to  NIST,  to  the  Commerce  Department,  and 
we  were  successful  in  winning  a  three-year,  $5  million  award. 

We  matched  that  with  $7  million  of  private  sector  funding  for  a 
$12  million  program.  We  are  funding  10  research  projects  focused 
on  improving  the  manufacturing  process  of  automobile  bodies. 

In  this  project,  we  fund  34  researchers  at  the  universities  in 
their  advanced  manufacturing  groups  for  three  years.  So  the  fed- 
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eral  money  goes  to  the  companies  and,  as  subcontractors,  goes  to 
the  universities.  So  we  are  attaching  the  innovative  companies 
with  the  researchers. 

[Vu-graph.] 

Results  to  date  have  been  tremendous.  We  have  implemented  the 
technology  and  the  techniques  from  the  2  millimeter  programs  in 
several  automobile  manufacturing  facilities  around  the  country. 

As  you  can  see  here,  we  met  three  objectives.  We  have  reduced 
cost.  We  have  improved  quality.  And  we  have  improved  time  to 
market. 

At  this  point  in  time  I  can  tell  you  that  in  our  latest  implementa- 
tions we  are  now  competitive  with  Toyota. 

[Vu-graph.] 

Yes,  I  believe — I  was  very  skeptical  when  we  started  this  pro- 
gram three  years  ago  that  we  could  do  this,  but  with  the  NIST/ATP 
catalyst,  we  have  a  winning  formula. 

We  are  providing  research  dollars  to  smaller  companies,  and  we 
are  enabling  them  to  team  up  with  the  researchers  in  the  univer- 
sities. That  is  taking  advantage  of  America's  unique  cultural  ad- 
vantage. 

[Vu-  graph.] 

Where  are  we  going  from  here? 

With  a  lot  of  private-sector  involvement  we  have  worked  very 
closely  with  NIST  and  developed  the  motor  vehicle  manufacturing 
technology  focus  program  of  $185  million.  Now  that  is  over  five 
years.  So  at  this  point  in  time  I  think  we  have  a  success. 

We  have  a  winning  formula. 

We  have  good  leadership  at  NIST.  The  NIST  people  have  been 
very  helpful  in  making  us  successful,  by  the  way. 

In  my  career  I  have  watched  America  lose  one  industry  after  an- 
other, the  machine  tool  industry,  the  robot  industry.  This  is  the 
first  time  in  my  25-year  career  I  feel  I  am  on  a  U.S.  team  that 
knows  how  to  win. 

The  NIST/ATP  was  the  catalyst  to  make  it  happen. 

[The  prepared  statement  of  IVIr.  Carlson  follows.] 
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The  purpose  of  this  document  is  to  present  a  first-hand  private  sector  evaluation  of  the 
effectiveness  of  the  National  Institute  of  Standards  and  Technology's  Advanced  Technology 
Program  (NIST  ATP).  This  evaluation  has  been  prepared  on  behalf  of  the  Auto  Body 
Consortium  (ABC),  a  not-for-profit  consortium  of  eight  innovative  small  business  technology 
suppliers  to  the  U.S.  auto  industry. 

In  1 992,  ABC  teamed  with  General  Motors,  Chrysler,  The  University  of  Michigan  and  Wayne 
State  University  under  a  NIST  ATP  grant  to  jointly  develop  advanced  technology  to  solve  a 
critical  auto  industry  assembly  problem.  This  program  was  cedled  the  ATP  2mm  Program. 

This  evaluation  provides  a  first-hand  accounting  of  the  successful  results  of  the  ATP  2mm 
Program  which  is  in  its  third  year.  It  then  defines  the  keys  to  that  success  and  the  vital  role  that 
the  NIST  ATP  played.  Finally,  it  establishes  the  reasons  why  further  auto  industry  ATP  support 
is  critical,  and  how  the  ATP's  Motor  Vehicle  Manufacturing  Technology  (MVMT)  program  area 
can  deliver  it. 

2mm  Program  ATP 

In  1991,  the  Auto  Body  Consortium  (ABC)  teamed  with  General  Motors,  Chrysler,  the 
University  of  Michigan,  and  Wayne  State  University  to  identify  a  critical  auto  body  assembly 
technical  problem  and  proposed  a  joint  technology  development  proposal  to  solve  it.  The  team 
submitted  an  ATP  proposal  to  NIST  called  the  2mm  Program,  and  in  1992  received  a  three-year, 
five  million  dollar  grant.  The  private  sector  (ABC,  General  Motors,  and  Chrysler)  committed  an 
additional  seven  million  dollars  to  the  program.  The  program  runs  from  September  1 992  through 
September  1995. 

The  2mm  Program  ATP  consists  often  research  projects  aimed  at  reducing  auto  body  assembly 
dimensional  variation  to  less  than  2mm,  plus  a  technology  transfer  research  project. 

The  2mm  Team 

The  2mm  Program  is  organized  as  follows: 

•  Research  is  performed  by  the  research  university  personnel  from  The  University  of  Michigan 
and  Wayne  State  University.  The  University  of  Michigan  brings  the  expertise  in  mechanical 
and  precision  engineering  required  to  attack  and  solve  the  2mm  problem.  Wayne  State 
brings  unique  technology  transfer  expertise  to  the  team.  The  three-year  research  program 
provides  sufficient  time  and  funding  for  worthwhile  Ph.D.-level  research  to  be  conducted. 
The  coupling  of  the  university  researchers  with  the  auto  suppliers  and  auto  manufacturers 
also  provides  a  rich  environment  for  defining  future  research  agendas.  U.S.  research 
universities  are  a  unique  resource  and  competitive  advantage  for  U.S.  competitiveness. 

•  Innovation  is  performed  by  the  small  business  technology  supplier  companies  that  form 
ABC.  This  is  where  the  U.S.  auto  industry  designs  and  produces  its  manufacturing 
processes,  and  where  a  process  solution  to  the  2mm  problem  must  come  from.  The 
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companies  receive  the  ideas  and  inventions  from  research  and  innovate  products  and  services. 
Teaming  and  coordination  between  these  companies  is  also  essential  to  effect  any  significant 
process  changes  required  to  meet  our  2mm  goal.  These  smaller-type  companies  are  also  a 
unique  competitive  advantage  for  the  U.S.  auto  industry. 

•  Implementation  is  performed  by  the  major  manufacturers,  which  face  fierce  global 
competition.  In  fact,  several  Japanese  manufacturers  have  already  attained  less  than  2mm 
variation  in  their  auto  body  assembly  processes.  Since  knowledgeable  leadership  and 
empowered  teams  are  the  key  to  success  in  implementing  robust  technology  in  the  auto 
manufacturing  environment,  teaming  with  the  ABC  companies  and  universities  to  understand 
how  to  use  the  new  technology  is  essential. 

The  successful  teaming  of  these  three  elements  is  necessary  to  solve  the  2mm  problem.  The 
major  manufacturers  need  new  products  and  services  from  the  ABC  companies,  the  ABC 
companies  need  access  to  the  university  researchers,  and  they  all  need  each  other  because  of  the 
significant  process  changes  required  to  solve  the  problem. 

Objectives  of  2mm  Program  ATP 

The  objectives  of  the  2mm  Program  are  as  follows: 

•  Reach  world  class  levels  of  auto  body  assembly  variation. 

•  Reach  these  levels  in  world  class  launch  times. 

"•     Maintain  world  class  levels  of  process  performance  for  the  production  life  of  the  vehicle. 

In  other  words,  build  auto  bodies  better  than  the  foreign  competition.  Success  hinges  on  the 
ability  to  do  three  things  very  well.  First,  to  develop  knowledgeable  leadership  within  the  team 
that  will  lead  to  the  successful  implementation  of  the  2inm  Program  in  an  auto  assembly  plant. 
Second,  to  emprower  the  plant's  entire  body  shop  organization  to  successfully  implement  the 
2mm  Program.  Third,  to  develop  robust  technology  to  provide  enhanced  tools  and  techniques  to 
reduce  auto  body  variation. 

Achievements  of  the  2mm  Program  ATP 

Beginning  at  the  Chrysler  Jefferson  assembly  plant  which  produces  the  Jeep  Cherokee,  the  2mm 
Program  has  been  implemented  in  several  auto/truck  assembly  plants.  The  first  objective  of  the 
program  to  reduce  variation  to  2mm  was  achieved  at  Chrysler  Jefferson  in  44  weeks.  With 
improved  tools  and  techniques,  the  2mm  objective  was  recently  achieved  in  1 5  weeks  at  the  GM 
Shreveport  (Louisiana)  assembly  plant.  The  objective  of  maintaining  world-class  levels  of 
variation  on  a  continuous  basis  has  been  exceeded  at  the  GM  Linden  (New  Jersey)  plant  where 
variation  levels  are  now  running  at  1.74mm. 

An  analysis  of  the  payback  for  implementing  the  2mm  Program  in  a  plant  was  conducted  by 
Eastern  Michigan  University's  Business  School.  Payback  proved  to  be  less  than  one  year. 
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Once  the  concept  of  variation  reduction  is  grasped  in  a  plant  and  the  2mm  Program  tools  and 
techniques  are  understood  by  an  empowered  workforce,  variation  reduction  initiatives  are 
spreading  to  other  eireas  of  the  vehicle  assembly  process. 

Plants  implementing  the  2nim  Program  are  significantly  improving  their  customer  satisfaction 
scores  as  well. 

The  results  to  date  of  the  2mm  Program  ATP  program's  approach  to  variation  reduction  in 
auto/truck  body  manufacturing  is  exceeding  expectations. 

Keys  To  Success  of  the  2mm  Program  ATP 

It  is  important  to  identify  the  keys  to  success  of  the  2mm  Program.  Using  it  as  a  model,  the 
domestic  auto  industry  can  harness  the  unique  cultural  strengths  of  U.S.  research,  small 
businesses,  and  our  major  manufacturers  to  regain  leadership  in  global  competition. 

•  Teaming  for  International  Competitiveness 

Prior  to  the  NIST  ATP  program,  there  was  no  authorization  which  provided  the  necessary 
teaming  structure  and  monetary  support  for  auto  companies,  smaller  suppliers,  universities, 
and  government  to  establish  teams  to  improve  the  competitiveness  of  the  domestic  auto 
industry.  At  the  onset  of  the  2mm  Program,  there  was  a  great  deal  of  skepticism  and 
discomfort  about  this  new  teaming  concept.  Today,  after  three  years  of  working  together  to 
prepare  the  proposal  and  execute  the  program,  the  teaming  momentum  is  building  and  the 
initial  skepticism  has  subsided.  People  are  starting  to  believe  that  a  partnership  between 
industry  and  universities  in  America,  enabled  by  government,  can  work. 

Without  the  comfort  provided  by  the  federal  government  through  NIST  that  it  is  "o.k."  to 
form  teams  to  address  industrial  competitiveness  issues,  a  "2mm  Program"  would  not  be 
possible. 

In  today's  fierce  international  auto  industry  competition,  this  form  of  teaming  is  necessary 
and  is  being  done  in  other  nations. 

•  Research  Funding  for  Small  and  Medium  Size  Companies 

The  National  Science  Foundation  conducted  research  that  concluded  companies  with  less 
than  200  people  achieved  25  times  the  innovation  per  investment  dollar  as  do  major 
corporations  with  10,000  or  more  people.  In  America,  it  is  these  smaller  compeuiies  which 
design  and  produce  the  manufacturing  processes  to  build  domestic  vehicles.  In  the  past, 
automobile  manufacturing  was  somewhat  of  a  low-tech  environment.  It  was  possible  then  to 
design  and  build  the  needed  manufacturing  processes  within  the  cycle  time  of  a  new  model. 
Not  so  today  —  today's  auto  manufacturing  plant  is  a  high-tech  environment  going  to  even 
higher  tech.  Three-dimensional  machine  vision  systems  guide  robots  for  flexible  assembly 
and  manufacturing  data  is  networked  by  computers  and  displayed  on  screens  throughout  the 
plant. 
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The  major  difference  is  research  for  manufacturing.  You  can  no  longer  wait  for  a  purchase 
order  to  begin  the  research  on  an  auto  manufacturing  process  in  today's  high-tech,  global  auto 
manufacturing  environment. 

The  first  question  is  where  are  the  small  and  medium  size  companies  in  America  going  to 
obtain  research  dollars  to  provide  the  next  generation  of  auto  manufacturing  processes. 

The  second  question  is  how  are  the  small  and  medium  size  companies  going  to  attract  the 
researchers  to  perform  the  research. 

The  time  span  from  research  to  commercialization  of  a  new  industrial  technology  is  too  long 
to  be  a  viable  venture  capital  investment. 

Similarly,  researchers  are  not  attracted  to  smaller  companies  due  to  the  lack  of  research 
facilities  and  research  funding. 

Therefore,  without  an  answer  to  this  situation,  America's  unique  strength  of  innovation  from 
smaller  companies  cannot  be  harnessed  to  solve  the  trade  deficit  problems. 

As  a  solution,  NIST  ATP  funding  provides  research  dollars  to  small  and  medium  size 
companies  which  are  responsible  for  the  success  of  the  projects,  thereby  solving  the  research 
funding  problem.  Second,  the  smaller  companies  subcontract  to  the  research  universities  that 
have  the  research  facilities  and  Ph.D.'s  to  perform  the  research. 

The  2mm  Program  ATP  is  a  model  for  harnessing  America's  unique  innovation  strength  to 
solve  our  nation's  number  one  trade  deficit  problem  -  auto  related  products. 

Teamins  for  Tgchnology  Transfer 

In  the  past,  the  government's  trickle  down  funding  approach  for  research  has  had  limited 
impact  on  industrial  competitiveness.  The  challenge  of  this  approach  is  the  difficulty  to  link 
the  researchers,  the  innovators  and  the  implementors. 

The  2mm  Program  ATP  has  built-in  links  between  the  university  researchers  performing  the 
leading  edge  Ph.D.  research  and  the  innovative  industrial  technology  companies  that  make  up 
the  Auto  Body  Consortium.  These  companies  receive  the  ideas  and  inventions  from  the 
researchers  and  develop  innovative  products  and  services. 

The  final  link  is  the  implementation  in  the  large  auto  companies  that  receive  the  products  and 
services  and  implement  them  into  the  auto  manufacturing  process. 

With  this  built-in  linkage,  research  findings  are  being  processed  through  the  chain  on  a 
continual  basis. 
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•     The  Private  Sector  Is  in  Charge 

While  the  ATP  Program  enables  the  essential  teaming  described  above,  it  was  the  auto 
industry  that  was  and  is  in  charge  of  the  2mm  project.  The  industry  defined  the  problem, 
proposed  the  technology  development  required  to  solve  the  problem,  and  constructed  the 
team. 

And  it  is  the  auto  industry  team  that  is  responsible  for  directing  the  technology  development 
during  the  2mm  ATP  timeframe  and,  of  course,  will  be  responsible  for  any 
commercialization  efforts  after  the  ATP  concludes. 

The  ATP's  role  was  simply  to  ensure  the  industry  critical  nature  of  the  2mm  problem,  assess 
the  promise  of  the  technologies  described  in  the  proposed  technology  solution,  validate  the 
commitment  of  the  proposed  team  members,  and  ensure  the  necessity  of  ATP  fimds  and  its 
teaming  environment. 

The  ATP  then  got  out  of  the  way  and  let  the  U.S.  auto  industry  help  itself. 

Why  More  ATP  Support  for  the  Auto  Industry  ?? 

The  automotive  industry  is  critically  important  to  the  economic  health  of  the  nation.  Just  ten 
years  ago,  conventional  wisdom  was  predicting  the  U.S.  would  lose  its  auto  industry  to  low  labor 
cost  competitors,  and  with  it,  the  high  paying  jobs  it  supports.  Fortunately,  industry  leaders  with 
some  government  support  have  performed  a  near  miracle  in  beginning  to  turn  this  prediction 
around  by  significantly  improving  productivity,  maintaining  labor  costs,  improving  quality  and 
stopping  the  slide  in  market  share. 

However,  the  battle  is  not  over.  It  rages  on  with  new  competitors  such  as  the  Koreans  who  are 
committed  to  double  their  substantial  auto  production  of  two  million  units  to  four  million  units 
by  the  year  2000. 

Global  auto  and  truck  competition  is  a  fierce  team  sport  with  new  competitors  like  Korea 
entering  all  the  time.  There  is  too  much  to  lose,  and  the  foreign  competition  too  tough  —  we 
must  view  the  competitiveness  of  the  domestic  auto  industry  as  a  strategic  priority  for  the  nation. 

The  NIST  ATP  program  through  the  2mm  Program  has  proven  to  be  critical  to  teaming  research 
universities,  smaller  automotive  suppliers  and  the  Big  Three  to  accomplish  what  no  one  sector 
could  have  done  alone.  Through  this  program,  we  now  have  a  powerftil  industrial 
competitiveness  formula.  We  need  to  apply  it  to  the  next  set  of  significant  auto  industry 
problems. 

The  next  few  sections  expand  on  these  points. 


6- 


116 


The  Domestic  Auto  Industry's  Impact  On  The  U.S.  Economy 

The  domestic  auto  industry  has  a  significant  impact  on  the  U.S.  economy: 

•  One  in  every  seven  jobs  in  the  U.S.  are  auto  related. 

•  The  auto  industry  makes  up  4%  of  the  U.S.  Gross  Domestic  Product. 

•  Autos  and  auto  parts  make  up  two-thirds  of  the  U.S.  trade  deficit. 

•  U.S.  trade  deficit  in  motor  vehicles  went  from  $39  billion  in  1991  to  $44  billion  in  1993. 
And,  the  auto  industry's  impact  on  the  U.S.  economy  is  growing. 

The  Current  Global  Competitive  Status  of  the  U.S.  Auto  Industry 

The  global  competition  in  the  auto/truck  market  is  fierce  and  will  become  even  more  so  as  global 
capacity  exceeds  global  demand  by  2000.  New  competitors  like  Korea  are  entering  the  market 
all  the  time. 

•  Recent  J.D.  Powers  data  indicates  that  Japanese  automobiles  captured  eight  of  the  top  ten 
places  in  initial  quality  rankings. 

•  Model  changeover  losses  on  the  1995  Chevrolet  Lumina  were  $191-244  million.  Model 
changeover  losses  for  1994  Honda  Accord  were  $7-8  million. 

•  The  three  most  productive  North  American  vehicle  plants  are  Japanese  owned. 

The  continued  strengthening  of  the  yen  against  the  dollar  has  provided  significant  competitive 
relief;  however,  this  cannot  be  relied  on  for  the  long  term.  Also,  the  25  percent  import  tariff  on 
trucks  has  also  provided  protection  in  a  lucrative  segment  of  the  U.S.  market.  This,  too,  cannot 
be  thought  of  as  a  long-term  solution. 

The  only  long-term  strategy  that  will  work  is  to  continually  improve  the  competitiveness  of 
every  aspect  of  the  business  to  further  delight  customers. 

Manufacturing  Process  Technology  and  Its  Impact  On  Global  Auto  Industry 
Competitiveness 

A  significant  difference  exists  in  the  allocation  of  strategic  research  and  development 
investments  made  by  the  Japanese  industry  and  U.S.  industry.  The  Japanese  invest  80  percent  of 
their  research  and  development  into  manufacturing  process  related  research  and  development  and 
20  percent  into  product  related  research  and  development.  The  U.S.  industry  completely  reverses 
its  strategic  research  investments  ~  20  percent  process  and  80  percent  product. 

As  a  result,  a  competitive  gap  exists  in  manufacturing  tools,  techniques,  knowledge  and 
workforce  empowerment  skills. 
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From  a  strategic  perspective,  it  is  easier  to  copy  a  new  Ford  Taurus  product  design  than  it  is  to 
copy  and  implement  the  now  famous  Toyota  Production  System.  This  system  enabled  Toyota  to 
come  to  Kentucky  and  in  a  short  time  establish  an  auto  assembly  plant  that  produces  at  world 
class  manufacturing  perfonnance  levels  as  good,  if  not  better,  than  Toyota  plants  in  Japan. 
Toyota  is  the  world  class  auto  industry  benchmark  because  of  the  Toyota  Production  System. 

Fortunately,  over  the  past  five  to  ten  years,  this  competitive  gap  has  been  recognized.  However, 
the  approach  to  rectify  this  situation  has  not  been  developed  and  remains  a  puzzle  due  to  the 
inherent  structure  of  the  domestic  industry  as  it  relates  to  manufacturing  process. 

Who  Designs  and  Builds  Auto  Manufacturing  Processes  in  America 

Unlike  the  Japanese  auto  industry  which  designs  and  produces  its  manufacturing  processes 
internally,  the  domestic  auto  manufacturers  rely  on  hundreds  of  small  and  medium  sized 
companies. 

In  the  past,  these  innovative  companies  could  rapidly  respond  providing  low  tech  solutions  after 
receiving  a  purchase  order  and  deliver  within  the  time  frame  of  the  new  model  schedule.  Today, 
the  auto  manufacturing  environment  has  transformed  from  a  low  tech  environment  to  one  where 
high  tech  three-dimensional  machine  vision  systems  guide  robots  to  flexibly  assemble  the 
vehicle  and  manufacturing  process  performance  data  is  collected  in  seconds  and  networked 
around  to  plant-wide  display  screens. 

These  high-tech  manufacturing  process  technologies  of  today  require  years  of  research  and 
development.  This  creates  a  significant  challenge  for  small  and  medium  size  companies 
expected  to  provide  these  state-of-the-art  manufacturing  processes. 

The  Need  For  Research  and  Development  Funding 

Research  funding  for  manufacturing  process  research  and  development  is  extremely  scarce  in  the 
United  States.  The  venture  capital  industry  which  supplies  a  great  deal  of  research  and 
development  money  for  high  tech  products  has  determined  that  the  time  frame  from  research  to 
commercialization  of  manufacturing  process  technology  is  too  long  to  be  a  viable  venture  capital 
investment  candidate. 

The  Motor  Vehicle  Manufacturing  Technology  rMVMT^  Program  Area 

In  December  1994,  after  months  of  auto  industry  led  discussion  with  the  NIST  ATP  program, 
NIST  announced  the  Motor  Vehicle  Manufacturing  Technology  (MVMT)  program  area.  It  is  a 
five-year,  $185  million  program  to  foster  innovations  in  manufacturing  technologies  that  can 
strengthen  our  current  manufacturing  capabilities  and  lead  to  dramatic  advances  along  the  entire 
automotive  production  chain. 

This  program  area  will  enable  the  U.S.  auto  industry  to  attack  and  solve  the  significant 
technological  advances  and  process  changes  required  for  the  U.S.  auto  industry  to  erase  the  gap 
in  the  J.D.  Powers  Survey  results. 
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ll  will  foster  innovations  that  could  slash  time-to-mjirket  to  24  months,  markedly  better  than  even 
the  best  times  logged  to  date  by  foreign  or  domestic  car  makers.  Advances  will  lead  to  more 
versatile  equipment,  better  control  and  integration  of  processes,  and  greater  operational 
flexibility  at  all  levels,  from  suppliers  of  parts,  dies,  and  machine  tools  to  assembly  plants. 

This  is  exactly  the  kind  of  government  support  the  U.S.  auto  industry  needs  to  remain 
competitive. 

NIST  ATP  Evaluation  Summary  and  Recommendations 

Our  NIST  ATP  experience  over  the  past  four  years  has  been  one  of  unqualified  success.  The 
program  enabled  the  U.S.  auto  industry  with  its  small  business  technology  suppliers  to  address 
and  solve  a  critical  industry  technology  problem  we  would  NOT  have  solved  without  ATP 
support.  The  2mm  ATP  Program  has  enabled  the  U.S.  to  reach  world  class  levels  of  auto  body 
assembly  variation  and  launch  times,  leading  to  higher  U.S.  auto  quality,  lower  U.S.  auto  costs, 
and  increased  U.S.  auto  customer  satisfaction. 

From  our  perspective,  the  ATP  Program  is  doing  exactly  what  it  should  ~  it  is  helping  the  U.S. 
auto  industry  help  itself.  It  was  the  auto  industry  that  identified  the  2mm  problem  and  the 
technological  solution.  But  it  was  the  teaming  of  the  Big  3,  its  small  business  technology 
suppliers,  and  key  university  researchers  that  was  necessary  to  solve  it  and  was  possible  only 
through  the  ATP  teaming  structure  and  support.  The  ATP  carefully  ensured  the  industry  critical 
nature  of  the  2mm  problem,  the  promise  of  the  technology  solution,  the  commitment  of  the 
industry  to  solve  it,  and  why  the  ATP  was  necessary  at  all  before  offering  support.  It  then  got 
out  of  our  way. 

But  the  U.S.  auto  industry  and  ATP  partnership  has  just  begun.  In  December,  after  months  of 
auto  industry  led  discussion,  NIST  announced  the  Motor  Vehicle  Manufacturing  Technology 
(MVMT)  ATP  program  area  to  further  help  the  U.S.  auto  industry,  and  other  manufacturing 
industries,  solve  their  most  critical  technology  problems.  We  believe  this  program  area  will  be, 
and  needs  to  be,  equally  successful  in  helping  the  U.S.  auto  industry  help  itself  against 
increasingly  fierce  foreign  auto  industry  competition. 

Based  on  the  U.S.  auto  industry's  success  with  the  ATP,  the  industry-empowering  and  effective 
manner  in  which  the  ATP  provides  support,  and  the  critical  need  for  continued  support,  our 
private  sector  evaluation  strongly  recommends  continued  support  for  the  NIST  ATP  Program, 
particularly  the  Motor  Vehicle  Manufacturing  Technology  program  area. 
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Mrs.  MORELLA.  Thank  you  very  much,  Mr.  Carlson. 

I  would  now  like  to  present  Mr.  Arthur  Caisse  of  Cubicon. 

STATEMENT  OF  MR.  ARTHUR  J.  CAISSE,  PRESffiENT  AND  CEO, 
CUBICON,  INC.,  ZEPHYR  COVE,  NEVADA 

Mr,  Caisse.  Thank  you,  Madam  Chairman. 

Mrs.  MORELLA.  Did  I  pronounce  it  correctly? 

Mr.  Caisse.  "Case". 

I  appreciate  the  opportunity  to  speak  here  today.  I  am  president 
and  CEO  of  Cubicon  which  represents  the  from  scratch  start-up. 
The  NIST  ATP  funds  helped  us  get  us  other  funding  to  get  off  the 
ground.  So  we  are  the  real  "little  guy." 

Hardly  £in  aspect  of  life  today  is  not  touched  by  computers,  from 
toasters  or  ovens  to  space  shuttles.  Cubicon's  mission  is  to  increase 
the  way  software  is  developed  tenfold.  The  results  could  affect  the 
economy  equivalent  to  the  invention  of  the  computer  itself. 

Basically  I  am  a  technologist  turned  businessman.  This  has  al- 
lowed me  to  participate  in  all  aspects  of  new  high-tech  ventures. 
In  the  process  I  have  raised  funds  from  venture  capitalists,  billion 
dollar  corporations,  individuals,  and  now  the  ATP. 

My  intent  today  is  to  attempt  to  introduce  you  to  both  the  plight 
and  the  plague  of  an  American  institution,  the  high-risk  start-up, 
and  to  point  out  the  value  of  the  U.S.  economy  of  these  start-ups, 
and  to  mention  the  critical  role  the  ATP  plays. 

The  first  point  is  that  revolutionary  products  that  will  really 
make  a  difference  to  the  economy  are,  by  their  very  nature,  high 
risk. 

The  goal  of  the  ATP  has  been  made  very  clear.  It  funds  high-risk 
projects  that  will  stimulate  the  economic  growth  in  job  creation  in 
the  development  of  new  industries. 

ATP  targets  high-risk  projects  for  only  one  reason.  They  are  the 
ones  that  have  the  potential  to  create  significant  growth  in  the 
economy. 

Those  projects  require  cognitive  leaps,  paradigm  shifts  that  make 
a  real  difference.  This  is  not  incremental  research  that  extends  to- 
day's products  year  by  year.  It  is  not  business  as  usual. 

I  want  to  bring  to  the  floor  a  phenomenon  that  may  not  be  obvi- 
ous unless  you  have  lived  through  it.  That  is,  that  the  start-up  is 
a  very  highly  leveraged  American  resource  that  has  played  signifi- 
cant roles  in  bolstering  America's  economy  throughout  the  years, 
whether  it  is  Wilbur/Orville  or  Bill  Gates  and  Paul  Allen,  there  is 
no  doubt  America  has  benefitted  from  the  little  guys. 

They  do  have  an  impact  on  the  GNP  and  the  balance  of  trade. 
They  have  become  a  trademark  of  America's  commitment  to  inno- 
vation. Why  this  is  true,  however,  warrants  some  exploration. 

There  is  a  raw  energy  of  a  start-up  that  is  hard  to  imagine  if  you 
have  not  experienced  it.  It  is  a  powerful  resource  that  can  and  is 
being  tapped  by  the  ATP. 

America  has  groomed  the  best  talent  pool  in  the  history  of  the 
world,  and  it  is  start-ups  that  brought  out  the  best  in  the  best.  It 
motivates  people  to  perform  above  reasonable  expectations  by  offer- 
ing them  a  reward:  wealth. 


120 

The  university  researcher  may  get  recognition,  the  corporate  re- 
searcher may  get  a  patent.  But  the  entrepreneur  may  get  rich.  This 
is  as  American  as  apple  pie. 

There  are  certainly  other  reasons  people  do  these  things,  but  the 
subliminal  message  I  believe  in  the  "land  of  opportunity" — Ameri- 
ca's nom  de  plume — is  that  there  is  an  economic  reward. 

The  point  is  to  point  out  that  monumental  rewards  are  required 
to  motivate  monumental  tasks  and  monumental  efforts  toward 
those  tasks. 

When  it  does,  the  energy  released  is  very  incredible.  It  is  the 
synergy  of  that  talent  and  energy  that  can  re-stimulate  the  econ- 
omy and  stave  off  the  global  competition. 

It  sounds  perfect.  America  just  directs  this  highly  motivated  tal- 
ent to  the  high-risk,  high-return  tasks.  But,  alas,  of  course  there 
is  a  problem. 

Contrary  to  belief,  venture  capitalists  do  not  invest  in  high-risk 
ventures.  Their  character  is  to  minimize  risk  to  increase  the  prob- 
ability of  profits.  Their  backers  demand  it. 

It  is  too  risky  to  tackle  long-range  technological  breakthroughs 
even  though  the  returns  could  be  very  large.  Hence,  what  the  ven- 
ture capitalists  invest  in  are  ventures  that  produce  product  in  18 
to  24  months  and  return  five  times  their  investment  in  a  window 
of  five  to  seven  years. 

So  where  does  the  high/risk,  high/potential  startup  go  for  funds? 
Ironically,  the  very  entities  that  set  the  goals  so  high  they  could 
benefit  the  whole  economy  are  left  to  their  own  personal  funds.  Or, 
those  of  friends  and  family  to  work  out  of  kitchens  and  garages 
until,  that  is,  the  ATP. 

ATP  targets  just  these  ventures.  In  fact,  by  design  if  a  startup 
did  qualify  for  classical  venture  funding,  the  ATP  funds  would  not 
be  made  available  on  that  basis  alone. 

An  ATP  does  not  offer  them  just  a  dole;  it  requires  recipients  to 
demonstrate  how  they  will  become  self-sufficient.  It  requires  them 
to  show  the  return  is  significant  enough  to  warrant  the  risk. 

By  design,  the  ATP  is  not  recurrent  welfare.  It  is  a  proactive 
strategy  that  will  create  jobs  in  a  large  way. 

The  next  point  is,  if  we  do  not  do  it,  somebody  else  will.  The 
question  is  not  whether  or  not  tomorrow's  solutions  will  be  found; 
it  is  who  will  do  it?  If  we  don't,  other  countries  will. 

We  have  seen  the  effects  of  believing  America  couldn't  be  sur- 
passed in  industry.  Other  countries  like  Japan  support  their  own 
industries  through  programs  like  MITI.  They  also  pursue  America's 
talent  when  classical  funding  is  not  available. 

The  criticism  of  the  ATP  has  been  that  it  has  been  picking  win- 
ners and  losers — that  is,  committing  corporate  welfare.  Not  in  this 
case.  By  funding  startups  that  would  not  otherwise  be  in  the  game, 
the  ATP  is  not  choosing  among  existing  contestants;  they  are  creat- 
ing new  players  on  America's  team. 

Margaret  Mead,  the  acclaimed  cultural  anthropologist,  reflected: 
"never  doubt  that  a  small  group  of  thoughtful,  committed  citizens 
can  change  the  world."  Indeed,  it  is  the  only  thing  that  ever  has. 

What  would  happen  in  America  actually  sought  out  these  pio- 
neers, identified,  attracted,  and  nourished  them?  What  would  be 
the  effect  on  America's  bottom  line? 
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Where  is  the  next  American  company  that  will  put  us  yet  again 
in  the  front  of  market  leadership?  And  what  will  happen  if  we 
don't? 

The  continued  ATP  funding  will  help  to  Einswer  those  questions. 
I  have  attempted  to  bring  to  light  the  extraordinary  and  unique 
role  that  ATP  fills. 

Thgink  you  for  your  time. 

[The  prepared  statement  of  Mr.  Caisse  follows.] 
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President  &  CEO 

Cubicon,  Incorporated 

for  the 

U.S.  House  of  Representatives 

COMMITTEE  ON  SCIENCE 

on 

National  Institute  of  Science  and  Technology's 

Advanced  Technology  Program 

24  March,  1995 

Introduction  and  Purpose: 

I  appreciate  the  opportunity  to  speak  today.  My  name  is  Arthur  Caisse,  I  am  currently  the 

President  and  CEO  of  Cubicon,  a  recent  recipient  of  $2,000,000  of  ATP  funds. 

We  arc  a  four  person  start-up  with  technology  aimed  at  increasing  the  efficiency  of 
softwarc  development  ten-fold  using  a  new  visual  paradigm  employing  color,  shapes, 
patterns  and  animation.  The  result  will  be  software  composed  of  highly  reusable 
cottqxjnents;  much  as  hardware  is  produced  mainly  by  combining  existing  chips.  This 
enabling  technology  will  be  used  to  produce  an  international  electronic  maricetplace  for  not 
only  developing  and  protecting  these  components,  but  for  marketing  them  globally.  The 
impact  could  be  on  the  same  order  as  the  invention  of  the  microprocessor  itself. 

Cubicon  is  characteristic  of  a  particular  breed  of  entrepreneur  the  high-risk,  high-return 
start-up.  I  am  here  to  define  it  and  its  significance  to  the  U.S.  economy,  and  spiecifically  to 
bring  to  light  ATP's  impact  on  leveraging  this  valuable  American  resource 

My  background  is  that  of  a  technologist  turned  businessman.  My  area  of  familiarity  is 
computers,  communications  and  information  services.  I  have  participated  in  the 
identification,  invention  and  creation  of  communications  and  information  products  and 
services  since  the  mid-60s. 

Since  1987, 1  have  been  working  with  entrepreneurs  in  bringing  their  visions  to  reality. 
This  includes  contributions  to  the  technology  itself,  product  and  market  definition,  business 
strategy,  team  building,  and  funding  strategies.  In  the  process,  I  have  obtained  funding 
from  venture  capitalists,  corporations,  individuals,  and  now  the  ATP. 

My  intent  here  today  is  to  share  with  you  fix>m  that  background  what  might  not  be  obvious: 
the  plight  and  value  of  the  entrepreneur  with  very  ambitious  goals.  And  to  bring  to  light  the 
potential  that  ATP  funding  alone  addresses.  And  of  its  value  to  America.. 

The  Goal  of  the  ATP  funding  is: 

"...  high-risk  research  and  development  projects  leading  to  practical  technology 
that  will  ...stimulate  economic  growth  and  job  creation  through  the  development 
of  new  industries." 

The  question  then  is:  "how  should  government  best  spend  or  not  spoid,  to  achieve  them?" 
Who  should  get  government  funding?  And  why? 
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Corporations  vs.  Start-ups: 

The  two  main  contenders  are  corporations  and  start-ups.  Corporations  certainly  create  new 
products  and  technologies  in  order  to  grow  revenues  and  of  course  this  creates  jobs  as 
well.   And  they  fiind  research  to  do  this.  However,  their  priority  is  typically  next  year's 
bottom  line;  especially  if  the  company  is  public.  In  recent  years  some  of  the  most  notable 
contributors  to  research  such  as  AT&T,  IBM  and  Bell  Labs  and  others,  have  been  forced 
to  lower  their  research  investment  level  and  shorten  their  investment  horizons  due  to  the 
recession,  loss  of  market  dominance  and  increased  competition,. 

The  point  is  that  when  profits  are  threatened,  research  funding  suffers.  Matching  ATP 
funds  can  and  do  encourage  corporate  investment  in  high-risk,  high-potential  research 
during  'tight'  times .  This  leverages  corporate  assets  in  America's  interests.  However, 
that's  not  my  expertise;  and  others  will  address  that  issue. 

What  I  do  know  is  that  at  least  established  corporations  have  the  option  and  resources  with 
which  to  pursue  breakthrough  research  if  they  choose.   This  is  not  true  for  the  start-up. 

The  'Classical'  Start-up: 

Qassical  start-ups  share  certain  characteristics.  These  can  be  characterized  as  a  small  group 
of  technological  talent  combined  with  real-world  experience,  credibility  and  a  vision  of  a 
technological  breakthrough  that  meets  a  specific  market  need. 

In  order  to  obtain  funding  fh)m  the  venture  capitalist  community  they  must  meet  two  other 
very  specific  criteria.  They  must  produce  a  product  in  18  to  24  months,  and  provide  a 
return  on  investment  to  the  venture  capitalist  of  about  five  times  in  five  to  seven  years.  And 
of  course  the  venture  C£q)italists  opt  for  those  opportunities  with  minimal  risk.  TTiercfore, 
these  start-ups  typically  only  push  the  envelope  of  the  existing  technical  paradigm.  They 
deal  in  'incremental'  progress.  It's  safer.  ' 

And  it  works.  Start-ups  have  produced  a  large  and  critical  portion  of  market  newsmakers 
today.  They  have  in  fact,  become  a  symbol  of  American  innovation  and  leadership.  Their 
successes  affect  the  GNP  and  balance  of  trade. 

Then  what  could  be  wrong  with  this  picture?  Nothing,  as  long  as  you  are  an  entrepreneur 
with  an  opportunity  that  will  produce  a  product  in  18  months.  But  this  'filter'  usually 
means  that  opportunities  that  are  apt  to  produce  breakthroughs  or  paradigm  shifts,  the  kind 
that  might  create  totally  new  industries,  are  passed  over. 

The  'High-Risk,  High-Payojf,  Enabling  Technology'  Start-up: 
It  is  important  to  distinguish  between  this  classic  form  of  venture  capital  backed  start-ups 
and  those  that  pursue  long-term  technological  breakthroughs,  new  businesses  and  markets. 
These  focus  on  technological  innovation  that  causes  actual  paradigms  shifts  in  their  target 
markets.  These  more  formidable  opportunities  require  cognitive  leaps  in  the  way  we 
approach  a  solution,  are  by  definition,  higher  risk.  They  have  product  horizons  of  five  or 
more  years.  When  they  hit,  they  positively  affect  the  GNP.  It's  high-risk;  high  reward. 

The  unfortunate  truth  is  that  the  venture  community  does  not  fund  this  type  of  stait-up. 
The  ones  that  could  produce  paradigm  shifts,  achieve  technological  bre^cthroughs  and 
create  new  businesses.  The  very  kind  that  the  ATP  program  aspires  to  promote  because  it 
will  grow  the  GNP. 
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Tlien  how  about  funding  from  corporations?   Corporations  arc  not  in  the  business  of  the 
venture  capitalists,  nor  do  they  share  the  goals  of  the  ATP.  Corporate  directors  arc  bound 
by  their  fiduciary  mandates  to  promote  their  company's  prime  interests  and  strategies 
always  leading  to  sharcholder  profit.  Therein  lies  the  risk.  The  classical  warning  to 
entrepreneurs  is  that  they  are  a  "flea  on  an  elephant's  back".  This  refers  to  the  fact  that  if 
the  company  changes  goals,  budgets  or  any  of  a  hundred  other  things,  the  relationship,  and 
hence  the  enterprise,  can  come  to  a  sudden  end.  I  speak  from  first  hand  experience  in  a 
previous  venture,  where  the  changing  of  prcsidents  in  a  multi-billion  dollar  partner  brought 
my  two  year,  ten  million  dollar  venture  to  a  sudden  halt.  When  I  pointed  out  that  they  were 
walking  away  not  only  from  their  ten  million  dollars,  but  the  very  results  they  started  out  to 
achieve,  I  was  warmly  told:  "you  have  a  lot  to  learn  about  corporate  politics."  And  I 
learned. 

And  so  that  leaves  the  far-reaching  entrepreneur  with  few  places  if  any,  to  go  for  funding; 
adding  to  his  already  formidable  task.  The  return  is  just  too  far  out  for  the  venture 
capitalist,  and  corporations  are  structured  by  design  and  default,  to  serve  their  own 
interests.  There  has  been  almost  no  source  of  funding  that  these  pioneers  could  obtain; 
until  the  ATP  came  along. 

Without  the  ATP  America  misses  an  opportunity  to  leverage  one  of  its  most  valuable 
resources,  the  highly  motivated  pioneering  spirit  of  the  entrcprcneur.  America  needs  these 
endeavors  to  take  root  and  thrive  today;  just  as  it  has  since  1776.. 

What  Does  ItTake?: 

Successful  investment  in  high  tech  takes  more  than  just  money.  There  are  several  elements 

that  arc  required  to  produce  a  market  leader. 

People:  Of  course  it  requires  vision  and  expertise,  but  it  often  also  takes  an  evangelist;  a 
champion.  Someone  who  not  only  sees  the  vision,  but  acts  on  it  The  world  is  full  of 
great  ideas;  but  few  act  on  them.  It  takes  tremendous  effort,  courage,  vision,  execution, 
timing  and  luck;  as  well  as  financial  resources.  Would  therc  have  been  an  Apple  without 
Steve  Jobs?  A  Microsoft  without  Bill  Gates?  Or  Cypress  Semiconductor  without  TJ. 
Rogers? 

Motivation:  What  inspires  and  motivates  these  individuals?  Lots  of  things,  but  the 
paramount  one  is  money;  and  the  exceptions  only  prove  the  rule.  Financial  incentive  is  as 
American  as  ^ple  pie.  The  university  researcher  may  get  his  recognition  in  academia.  The 
corporate  inventor  may  get  his/her  name  on  a  patent  But  the  entrcprcneur  gets  rich.  The 
point  is  that  to  put  forth  all  that  is  required  to  create  a  market  leader,  requircs  a 
commensurate  reward.  In  America,  that's  wealth. 

Abraham  Maslow  pointed  out  that  the  highest  motivation  in  humans  is  survival.  Aiul  in 
today's  world,  that  manifests  as  money.  America's  formula  for  incenting  individuals  to 
ensure  their  survival  by  raising  their  standard  of  living  is  unsurpassed  in  history. 
America's  trademark  is  "the  land  of  opportunity".  Ask  any  entrepreneur  if  financial  gain 
wasn't  a  significant  motivation,  not  only  for  themselves,  but  for  the  other  key  employees  of 
the  founcUng  team. 

The  ATP  strategy  wisely  acknowledges  and  harnesses  this  very  strong  motivation  in  the 
country's  best  interests.  It  can  move  mountains.  It  can  also  take  its  toll. 
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Rewards:   Silicon  Valley  is  littered  with  bumed  out  entrepreneurs,  broken  families, 
bankrupt  savings  accounts,  and  other  debris  of  those  who  'took  the  leap';  and  missed.  I 
can  testify  that  even  the  successes  take  similar  tolls.   The  unreasonable  amount  of  risk, 
effort  and  sacrifice  must  be  balanced  with  a  commensurate  reward  for  the  individual  It  is 
one  reason  government  funding  of  non-profit  entities  doesn't  tap  this  essential  high-energy 
resource.  "Riese  entities  cannot  promise  the  "unreasonable"  rewards  required  to  inspire  the 
individual  to  make  the  'unreasonable'  commitments.  And  yes  there  are  admirable 
exceptions;  but  again,  they  only  prove  the  rule. 

This  is  not  to  imply  that  pure  research  is  not  indeed  a  very  valuable  process.  But  the  end 
result  is  not  to  produce  revenue  generating  products  and  industries.   Conversely,  the  ATP 
specifically  dictates  that  projects  must  have  a  goal  of  not  only  self-sufficiency;  but  of 
positively  impacting  the  GNP.  By  design  there  is  an  end  to  government  support  It 
therefore  instigates  and  supports  only  'win-win*  endeavors.  Those  that  nx>tivate  the 
receiver  of  the  funds  with  commensurate  rewards.  And  those  that  reward  the  taxpayer  as 
well.  One  of  the  concerns  heard  from  those  that  oppose  prior  Government  funding  of 
research  is  that  it  hasn't  resulted  in  "products".  ATP  is  a  different  approach. 

Patience:    Nor  should  it  be  expected  that  every  ATP  grant  shall  produce  results.  No  more 
than  it  is  expected  that  venture  capitalists  will  hiit  on  every  investment  And  because  the 
goals  of  the  ATP  demand  even  more  significant  breakthroughs  and  accomplishments  than 
tfie  venture  capitalist  the  hit  rate  might  even  be  lower.  But  in  the  case  of  die  ATP,  when  a 
success  is  achieved,  the  returns  are  massive,  and  long  lasting. 

America's  Opportunity: 

America  is  striving  hard  to  maintain  its  lead  in  several  industries.  Cubicon's  industry, 
software  is  a  good  one  to  examine;  one  where  the  U.S.  cuirendy  holds  its  own. 
However,  software  development  methodologies  have  not  fundamentaUy  changed 
commensurate  with  the  haidware  advances.  The  result  is  an  inability  to  produce  the 
systems  to  meet  the  ever  growing  need.  And  since  computerization  is  touching  every  area 
of  industry,  any  advance  in  software  production  and  maintenance  would  spread  to  aU 
aspects  of  commerce.  There  is  tremendous  potential  for  leverage. 

ATP  funding  of  companies  like  Cubicon  can  give  America  the  tools  to  solve  its  own 
problems  and  produce  very  significant  returns  for  the  economy.  And  the  question  isn't:  "if 
it's  going  to  be  done".  It's  "who  is  going  to  do  it"?  And  where? 

America  can't  afford  to  overlook  these  small  entrepreneurs  because  of  tiieir  ambitious 
goals.  Especially  when  it  is  exactiy  these  same  goals  that  will  so  serve  America's  growth 
and  prosperity..   Who  knows  how  many  more  Wilbur  and  Orvillcs  might  emerge  if  there 
is  a  funding  source  that  doesn't  turn  them  away. 

Cubicon  for  example,  had  been  seeking  funding  no  avail.  Using  private  funding  fixxn 
friends  and  family,  the  Founder,  Sanford  Klausner,  has  been  developing  the  core 
technology  to  'reinvent  programming'  for  over  seven  years.  With  the  ATP  funds  made 
available,  Cubicon  will  be  able  to  perform  the  final  research  that  will  demonstrate  the 
viability  and  value  of  its  new  technology.  These  results  will  attract  other  sources  of 
funding  required  to  complete  commercialization.. 
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Which  brings  to  light  another  advantage  inherent  in  the  ATP  approach.  In  the  venture 
cdpital  industry,  there  is  a  phenomenon  whereby  once  a  credible  venture  capitalist  takes  the 
position  of  'lead'  investor,  the  rest  follow.  The  ATP  fulfills  the  role  of  the  lead  investor  for 
these  high  risk  ventures.  This  'priming  of  the  pump*  will  bring  other  non-government 
investment.  Entrepreneurs  are  not  looking  for  a  'dole*,  only  a  'jumpy-start*.  They 
represent  an  opportunity  for  America  to  tap  another  resource;  one  that  has  been  overlooked 
and  underutilized  in  the  past 

Summary: 

America  needs  to  invest  in  world  market  preeminence  if  that  is  what  it  wants.  The  current 
paradigm  for  commercial  investment  in  America  is  not  charted  to  pursue  the  larger  goals  of 
the  A*!?.  It  deals  mainly  in  incremental  extensions  of  technology. 

The  non-profit  research  centers  don't  have  the  charter  or  infrastructure  to  carry  oa  past  the 
research  phase  to  commercialization  . 

Large  corporations  hopefully  will  use  profits,  tax  breaks  and  their  significant  resources  to 
pursue  these  goals,  and  should  be  encouraged  to  do  so. 

Short  term,  lower  risk  incremental  entrepreneurs  can  turn  to  venture  capitalists;  and  this 
continues  to  be  good  for  the  economy.  There  may  in  fact,  be  ways  that  ATP  funds  can  be 
used  to  complement  venture  capitalist  funds  to  extend  their  horizons  to  include  riskier  high- 
potential  ventures.  In  doing  so  it  could  leverage  the  expertise  and  experience  garnered  by 
this  industry  to  enhance  the  country's  own  ventures. 

It  is  the  far-reaching  start-ups,  targeting  difficult  but  substantial  results,  populated  by 
highly  motivated  entrepreneurs,  that  by  definition  produce  new  industries,  markets  and 
jobs.  These  high  risk  start-ups,  the  ones  that  because  of  the  magnitude  of  their  goal,  can*t 
get  conventional  venture  funding,  are  the  very  ones  likely  to  produce  whole  new  industries 
or  revolutionize  existing  ones. 

These  pioneers,  striving  to  change  the  world,  are  left  to  do  it  on  their  own.   We  want  them 
to  overcome  the  technological  challenges  required  for  a  breakthrough  advance.  We  want 
them  to  take  on  the  global  market  competitors  to  an  extent  that  they  affect  the  balance  of 
trade.  But  there  is  no  support  system.  They  are  left  to  pull  off  this  amazing  feat,  this 
breakthrough  in  both  business  and  technology,  on  their  kitchen  table  or  garage;  oa  a 
shoestring.  We  demand  they  start  fTX)m  scratch.  Until  the  ATP. 

Margaret  Mead,  the  acclaimed  cultural  anthropologist  reflected:  "Never  doubt  that  a  small 
group  of  thoughtful,  committed  citizens  can  change  the  world:  indeed,  it's  the  only  thing 
Siat  ever  has." 

What  would  hs^pen  if  America  actively  sought  out  these  pioneers;  identified,  attracted  and 
nourished  them?  How  many  more  Microsofts  would  be  produced?  What  would  be  the 
effea  cm  America's  bottom  line? 

It  is  this  extraordinary  and  unique  role  that  the  ATP  fulfills  that  I  have  attenq)ted  to  bring  to 
light  here  today.  Where  is  the  next  American  conq)any  that  will  put  us  yet  again  in  the 
position  of  world  market  leadership? 

Continued  ATP  funding  will  help  answer  those  questions. 


Page  5 
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Mrs.  MORELLA.  Thank  you  very  much,  Mr.  Caisse. 
And  now,  Mr.  David  Gibson,  President,  X-Ray  Optical  Systems, 
Albany,  New  York. 

STATEMENT  OF  MR.  DAVID  GIBSON,  PRESIDENT,  X-RAY 
OPTICAL  SYSTEMS,  ALBANY,  NEW  YORK 

Mr.  Gibson.  Thank  you.  Madam  Chairman. 

I  am  presenting  the  viewpoint  of  a  small  company  which  has 
been  active  in  the  ATP  program  and  is  nearing  the  end  of  its  ATP 
program. 

I  will  do  so  by  giving  you  the  specific  example  that  we  have  gone 
through,  and  then  by  making  a  few  general  comments. 

Our  company  was  started  to  develop  a  program  to  develop  and 
commercialize  a  technology  for  focusing  X-rays  in  neutrons.  It  is  an 
important  point.  It  has  a  broad  rsinge  of  applications  in  medical  im- 
aging, in  medical  therapy,  in  material  analysis,  or  non-destructive 
testing  across  a  wide  range  of  industries  including  semiconductor, 
pharmaceutical,  aerospace,  biotechnology,  and  other  scientific  eval- 
uations. 

The  status  of  the  company  at  the  time  we  applied  for  our  ATP 
award  was  that  there  were  a  few  existing  optics  which  had  been 
made  in  other  countries,  but  they  had  poor  performance.  There  was 
no  U.S.  design  or  manufacturing  capability,  and  there  was  very  lit- 
tle capability  anywhere  in  the  world. 

Because  of  this,  there  was  only  very  limited  ability  to  even  evalu- 
ate whether  this  technology  might  some  day  offer  the  benefit  to 
those  applications. 

We,  likewise,  were  extremely  small.  We  had  only  two  employees, 
only  one  of  whom  was  being  paid — and  that,  poorly. 

We  looked  at  all  the  available  funding  options.  Perhaps  it  would 
be  instructive — I  can  give  you  a  little  bit  of  our  experience. 

First  we  started  with  personal  funds,  and  those  of  friends  and 
family.  Those  funds  were  used,  but  are  simply  not  sufficient  to 
demonstrate  a  new  technology. 

We  looked  at  venture  capital,  and  we  talked  to  a  fair  number  of 
venture  capitalists.  It  was  clear  that  we  were  at  too  early  a  stage. 
They  would  be  interested  in  talking  to  us  later  once  we  had  work- 
ing prototypes  and  demonstrated  that  we  knew  how  to  make  it. 

A  public  offering  was  certainly  too  early.  Corporate  funding, 
which  we  had  high  hopes  for,  did  not  play  out.  It  became  obvious 
that  the  larger  companies  had  very  short  time  horizons  for  invest- 
ing in  their  suppliers'  R&D,  if  they  would  do  it  at  all. 

And — and  I  think  this  is  more  important — because  of  the  broad 
range  of  applications  of  our  technology,  any  individual  company  we 
would  talk  to  would  only  be  able  to  utilize  a  fraction  of  the  poten- 
tial uses  of  that  technology.  So  they  just  did  not  value  the  others 
at  all. 

There  were  externalities  that  the  market  was  not  capturing. 
That  is  also  true  for  private  investors  and  for  initial  public  offer- 
ings. It  is  difficult  for  people  to  evaluate  different  aspects  because 
they  only  know  one  area. 

We  looked  at  government  funding,  but  it  was  not  very  appro- 
priate, the  other  sources.  We  were  past  the  basic  research  stage. 
There  wasn't  £iny  questions  of  what  the  physical  principles  were, 
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but  we  were  not  yet  able  to  apply  the  technology  to  the  different 
applications  where  there  was  a  considerable  amount  of  funding. 

We  went  to  private  investors,  but  very  few  private  investors  were 
able  to  evaluate  the  technical  issues.  Bank  loans  are  not  available. 
The  area  of  tax  credits  and  other  business  incentives  has  been 
brought  up.  They  are  irrelevant  for  high-tech  startups. 

To  get  any  benefit  from  those,  you  have  to  make  income.  We  will 
not  generate  any  taxable  income  until  after  the  technology  feasibil- 
ity has  been  demonstrated.  So  they  don't  even  figure  into  our  deci- 
sion matrix.  They  do  not  provide  any  cash. 

Well,  we  applied  for  the  ATP  funding  in  1990,  the  first  competi- 
tion, but  were  turned  down — appropriately;  we  had  not  done  our 
planning. 

We  went  back,  did  more  planning,  and  reapplied  to  the  1991 
competition  with  funding  starting  in  1992.  We  were  one  of  approxi- 
mately the  first  35  companies. 

Realize,  we  were  some  of  the  first  ones,  and  we  are  now  almost 
finished.  So  it  is  a  very  new  program. 

We  requested  ATP  funding  for  a  technology  feasibility  test.  We 
did  not  request  any  funding  for  the  application-specific  develop- 
ments, for  those  applications  I  mentioned — for  medical  imaging,  for 
lithography,  or  for  any  of  the  others. 

We  assumed  that  if  we  could  demonstrate  the  feasibility  of  the 
base  technology,  that  we  could  get  product  development  funding 
from  other  sources. 

Now  we  found — and  we  had  not  expected  it — that  the  technology 
assistance  from  NIST  was  critical  at  a  number  of  points  as  we  went 
through. 

When  we  hit  a  roadblock,  we  could  go  back  to  the  labs  and  tgdk 
to  the  researchers  who  had  good  equipment,  high  skills,  and  they 
could  help  us  over  the  roadblocks  we  hit  so  we  could  proceed. 

I  think  the  probability  of  us  failing  would  have  been  very  high 
if  we  had  not  been  able  to  have  those  technical  expertise  inter- 
jected at  the  right  points  in  the  process.  I  guess  I  make  the  point 
that  ATP  funding  is  different  from  other  government  funding 
which  we  have  received  since  because  it  comes  along  with  that  ca- 
pability to  give  you  a  boost  technically. 

The  technical  capability  of  our  optics  have  been  successfully  dem- 
onstrated. I  have  with  me  today  one  of  the  prototypes  we  have 
manufactured.  We  are  now  able  to  make  it  in  the  U.S.  We  have  the 
design  capability.  We  can  evaluate  if  they  work. 

From  that,  we  have  gone  into  product-specific  development  not 
funded  by  ATP.  We  have  begun  that  in  medical  imaging  in  both 
mammography  and  angiography.  We  are  doing  that  in  X-ray  lithog- 
raphy, and  in  about  four  or  five  different  material-analysis  applica- 
tions. 

We  have  received  private  funding  because  of  the  success  of  this 
program,  and  corporate  funding  as  well.  I  think  there  will  be  bene- 
fits to  the  U.S.  economy  on  three  levels. 

First  and  most  important  to  us  personally  is  sale  of  the  optics, 
because  that  is  where  we  get  our  return.  More  important  to  the 
country  is  from  the  sale  from  the  equipment  manufacturers  who 
will  incorporate  our  optics  in  their  equipment. 
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The  largest  potential  benefit  will  be  to  those  who  get  the  benefit 
of  that  equipment  in  making  higher  quality  materials  £ind  im- 
proved health. 

It  is  pretty  clear  that  without  ATP  funding  our  company  would 
have  remained  a  shell  corporation  simply  managing  intellectual 
property,  and  we  would  have  waited  the  10  or  15  years  for  the  uni- 
versity-based research  to  move  on. 

From  companies  at  our  stage  of  development,  ATP  funding  does 
not  displace  private  funding.  It  acted  as  a  multiplier  to  bring  in 
corporate,  other  government  sources,  and  private. 

For  example,  on  the  personal  funds  side,  once  we  had  the  ATP 
funding  to  take  care  of  our  part  of  the  match,  part  of  what  we  did 
was  borrowed  everything  we  could,  spent  all  of  our  savings,  I  sold 
my  house — you  know,  that  is  what  it  takes.  I  don't  mind  that,  but 
once  the  other  part  was  taken  care  of,  we  can  do  it.  My  wife,  how- 
ever, did  mind  that. 

[Laughter.] 

Mr.  Gibson.  Our  overall  assessment  of  the  project  is  that  it  can 
be  very  successful  for  the  companies  and  for  the  American  people 
for  a  couple  of  reasons,  and  I  will  step  back  from  our  particular  ex- 
perience. 

One,  it  is  a  nonpolitical  selection  process. 

Second,  there  is  extensive  technical  review. 

Third,  it  includes  many  small  bets.  It  is  not  a  hundred  million 
dollar  bet;  it  is  a  lot  of  small  ones. 

Do  you  need  me  to  finish.  Madam  Chairman? 

Mrs.  MORELLA.  One  more  sentence. 

Mr.  Gibson.  It  involves  working  with  companies  that  have  incen- 
tive to  succeed.  We  are  going  to  succeed.  There  are  no  canying 
costs  for  unsuccessful  bets  because  if  the  technology  does  not  work, 
the  companies  either  close  the  project  or  fail. 

Overall,  my  recommendation  would  be.  Provide  continued  sup- 
port because  the  program  will  not  solve  all  funding  R&D  issues, 
but  meets  a  particular  set  of  needs. 

As  a  taxpayer,  both  private  and  corporate,  even  though  we  will 
probably  never  receive  an  ATP  award  again  in  the  future,  I  am 
willing  to  pay  my  taxes  to  fund  this  one  because  the  program 
works. 

[The  prepared  statement  of  Mr.  Gibson  follows.] 
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A  STARTUP  COMPANY  EVALUATION  OF  THE 

ADVANCED  TECHNOLOGY  PROGRAM, 
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David  M  Gibson 
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X-Ray  Optical  Systems,  Inc 

for  the 

House  Technology  Sub-Committee 

of 

House  Science  Committee 

23  March  1995 

Puroose  and  Introduction 

I  will  be  presenting  a  small  company  participant's  perspectives  on  the  ATP  program  Our 
ATP  project  resulted  in  the  development  of  a  new  technology  with  important  applications 
in  several  industries.  Without  the  ATP,  the  technology  would  have  taken  more  than  a 
decade  longer  and  the  U.S.  would  not  have  had  the  lead. 

I  am  David  Gibson,  President  of  X-Ray  Optical  Systems,  Inc.  My  background  includes 
technical,  business,  and  leadership  experience.  Academically  I  have  degrees  in 
engineering,  economics,  and  management  from  MIT.  Professionally  I  have  been  an 
infantry  officer,  a  sales  and  marketing  manager  for  technical  products,  and  a  senior- 
management  consultant  specializing  in  corporate  strategy  and  operations 

X-Ray  Optical  Systems,  Inc.  (XOS)  is  a  small  company  started  to  develop  and 
commercialize  a  particular  new  technology  for  controlling  x  rays  and  neutrons  The 
company  strategy  is  to  be  experts  in  the  x-ray  and  neutron  optics  across  the  wide  range 
of  potential  applications.  An  important  element  of  our  approach  has  been  establishing 
collaborations  with  individuals  and  organizations  who  are  experts  in  the  applications  and 
in  developing  the  equipment  which  will  utilize  the  optics.  These  experts  are  located  at 
universities,  companies,  and  federal  laboratories. 

X-Ray  Optical  Systems.  Inc.  (XOSl  Technology 

Our  technology  is  an  entirely  new  method  for  controlling  x-ray  or  neutron  beams,  the  only 
technology  for  controlling  a  wide-angle  broad-spectrum  beam.  Applications  include: 

medical  imaging,  including  mammography  and  angiography 
medical  therapy  using  x  rays  or  neutrons 
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x-ray  lithography  for  manufacturing  high  density  computer  chips 
material  analysis/non-destructive  testing  for: 

-  semiconductor 

-  pharmaceutical 

-  aerospace 

-  biotechnology 

-  other 

scientific  evaluations  such  as  satellite  bom  x-ray  concentrators  for  spectroscopy  of 
distant  radiation  sources 

Leading  up  to  the  Company's  ATP  Award 

The  technology  was  invented  and  a  couple  of  poor  prototype  optics  were  manufactured 
in  Russia.  XOS  managed  to  secure  the  international  rights  for  the  technology.  Initial 
funding  was  from  personal  funds,  friends  and  family,  and  a  small  R&D  contract  for  one 
application.  The  few  optics  which  existed  had  been  sourced  from  Russia  as  there  was  no 
U.S.  design  or  manufacturing  capability.  The  general  perceptions  of  the  technology 
community  were  that  the  technology:  did  not  violate  any  theoretical  principles; 
hypothetically  could  deliver  interesting  benefits  to  a  variety  of  applications;  could  not  at 
that  point  be  evaluated  in  terms  of  how  much  benefit  it  could  theoretically  offer  to  the 
applications;  and  practically  would  probably  never  be  able  to  be  manufactured  in  usable 
form. 

Other  Funding  Opportunities 

We  looked  at  all  of  the  available  funding  options: 

•       Personal  funds  and  friends  and  family.    These  funds  were  used  but  were  not 
enough. 

Venture  capital.  This  was  pursued  but  was  found  to  not  be  a  viable  funding 
mechanism  for  several  reasons.  The  technology  was  at  too  early  a  stage.  The 
costs  to  demonstrate  feasibility  were  less  than  the  $3  million  or  so  the  venture 
capitalists  typically  want  to  invest  to  justify  their  due  diligence  and  management 
costs.  The  VC's  need  for  control  of  the  company  at  even  the  earliest  stages 
removed  the  incentives  for  the  founders  to  start  a  company.  For  example,  one  VC 
told  us  that  of  course  they  would  expect  to  control  the  company  from  the  time  the 
first  dollar  was  invested,  even  if  they  did  not  have  the  majority  ownership  position. 


Public  offering.  It  was  too  early  as  it  was  not  possible  for  the  market  to  evaluate  the 
technology's  potential. 
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Corporate  funding.  We  had  expected  this  to  be  an  advantageous  funding  source. 
After  talking  with  a  wide  variety  of  companies  it  became  clear  that  they  had  very 
short  time  horizons  for  R&D  investments  and  generally  did  not  desire  to  invest  in 
their  suppliers'  R&D.  In  addition,  the  potential  corporate  investors  are  usually 
potential  customers  of  the  technology.  But  because  of  the  broad  range  of 
applications  of  the  technology,  any  individual  company  would  only  be  able  to  utilize 
a  fraction  of  the  potential  uses  of  other  technology. 

Government  funding.  Other  than  ATP,  government  R&D  funding  is  generally 
available  for  study  of  basic  phenomena  or  is  oriented  towards  very  application 
specific  projects.  Although  the  basic  physics  was  understood  with  our  technology, 
there  were  numerous  technical  details  which  had  to  be  resolved  before  we  could 
do  any  serious  application  development. 

•  Private  investors.  This  is  the  source  of  the  majority  of  startup  funding  in  the  US. 
The  funding  level  that  we  needed  was  higher  than  is  typically  available  from  private 
investors,  and  very  few  private  investors  were  able  to  evaluate  the  technical  issues. 

Bank  loans.  Not  available. 

•  Tax  credits  and  other  business  incentives.  Although  helpful  for  established 
companies,  they  are  irrelevant  for  high-tech  start-ups  which  will  not  generate 
taxable  income  until  technology  feasibility  has  been  demonstrated. 

It  became  clear  to  us  that  it  is  very  difficult  to  fund  a  new  technical  venture  if  the 
technology  is  not  yet  at  the  product  development  stage  and  if  the  product  has  multiple 
applications  across  a  vahety  of  industries.  In  that  case,  corporate  sponsors  see  only  a 
fraction  of  the  potential  benefit  and  analysts  typically  do  not  have  the  experience  to 
evaluate  the  range  of  markets. 

We  applied  for  ATP  funding  in  1990,  the  first  competition,  but  were  turned  dowm.  We 
reapplied  to  the  1991  competition,  with  funding  started  in  1992. 

Application  for  ATP  Funding 

Status  at  the  time  of  application: 

-  a  few  existing  optics,  poor  performance 

-  hypotheses  of  benefits  for  a  wide  range  of  applications 

-  no  U.S.  design  capability  and  little  capability  anywhere  in  the  world 

-  very  limited  ability  to  evaluate  potential  benefit  for  applications 

-  no  U.S.  manufactunng  capability 

-  no  knowledge  of  the  lifetime  of  the  optics  in  use 

-  2  employees 
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We  requested  ATP  funding  for 

-  developing  a  design  capability 

-  determining  if  it  was  feasible  to  manufacture  optics  with  sufficient 
perfomriance 

-  understanding  the  limitations  of  the  useful  lifetime  of  the  optics 

-  no  applications  specific  development  was  included  (this  would  be 
funded  by  other  sources  later  if  the  above  points  were  successful). 

Requested  technical  support.  In  addition  to  financial  support,  XOS  requested,  and 
received,  extensive  technical  support  from  the  NIST  laboratories.  By  obtaining 
highly  qualified  technical  support  from  the  existing  NIST  labs  at  the  critical  points 
in  our  development  process  we  were  able  to:  greatly  accelerate  the  project;  reduce 
the  technical  risk;  and  reduce  the  cost  of  the  project. 

Results  from  XOS's  ATP  Project 

The  technical  capability  of  our  optics  have  been  successfully  demonstrated.  We  have 
developed  design  tools  so  that  we  can  evaluate  the  potential  of  the  optics  for  the  different 
applications.  Manufacturing  has  been  demonstrated,  but  subsequent  to  the  ATP  project 
will  need  extensive  ramp-up  from  the  demonstration  project  to  full  production.  Private 
funding  has  been  obtained  based  upon  the  selection  for  ATP  funding.  Private  investors 
relied  on  the  ATP  technical  review  and  then  completed  their  own  market  analysis 
Additional  funding  was  available  based  upon  the  technical  results.  We  have  started 
projects  to  apply  the  optics  to  a  wide  variety  of  uses  including  medical  (including 
mammography,  angiography,  and  boron  neutron  capture  therapy  for  cancer  treatment),  x- 
ray  lithography,  and  material  analysis  (including  protein  crystallography  to  support  NASA's 
AIDS  protein  experiments).  Strong  collaborations  have  been  formed  with  original 
equipment  manufacturers.  Capable  US  suppliers  have  been  identified  and  qualified 

There  will  be  benefits  to  the  US  economy  on  three  levels: 

-  sale  of  optics; 

-  from  equipment  manufacturers  sale  of  complete  medical  and  material  analysis 
systems  which  incorporate  this  enabling  technology  into  high-value  competitively- 
superior  products; 

-  benefits  from  using  these  systems  such  as  higher  quality  materials  and  better 
health. 

Probable  Status  of  the  Technology  in  the  Absence  of  ATP  Funding 

In  the  absence  of  obtaining  ATP  funding  XOS  would  probably  have  remained  a  shell 
company.  The  R&D  would  have  been  primarily  university-based  programs  with  an 
expected  10-15  years  delay  before  optics  were  demonstrated  in  any  commercially  useful 
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applications.  The  US  certainly  would  not  have  the  technology  lead  and  it  is  extremely 
unlikely  that  the  manufactunng  would  have  been  conducted  in  the  US. 

ATP  Does  Not  Displace  Other  Funding 

From  our  experience  it  is  quite  clear  that  for  companies  in  the  stage  of  development  that 
we  were  in,  the  ATP  encouraged  rather  than  displaced  other  funding.  For  us  significant 
funding  to  cover  the  development  of  the  underiying  technology  was  not  available 
However,  with  the  ATP  funding  to  cover  the  direct  costs  of  the  development,  the  risk  was 
reduced  to  a  level  wtiere  it  made  sense  to  put  in  personal  funds  and  private  investment  to 
cover  the  indirect  costs  such  as  working  capital,  facilities,  and  administration.  For  an 
early-stage,  high-risk  technology  it  gave  us  corrfidence  to  make  the  commitment  and 
personal  sacrifices  which  are  ifhportant  in  making  success  of  an  entrepreneurial  startup. 
In  my  case  this  included  investing  all  our  family  savings,  borrowing  all  the  funds  possible 
from  commercial  sources  and  from  family  and  friends,  and  selling  our  home  to  assist  in 
paying  the  indirect  costs  and  other  costs  which  were  not  covered  such  as  intellectual 
property  protection.  The  technical  successes  of  ttie  project  brought  forth  the  larger  funding 
necessary  for  application  development,  manufacturing  ramp-up,  and  marketing  ramp-up 
This  funding  includes  corporate  and  private  funding  so  far,  potentially  venture  capital  In 
the  future. 

Overall  Assessment  of  the  ATP  Prograni 

The  ATP  Is  very  successful  for  the  American  people  and  the  participant  companies 
because: 

•  non-political  selection  process 

•  extensive  technical  review  of  prop>osals 

it  includes  many  small  bets,  massive  small-scale  experimentation  rather  than  trying 
to  predict  the  twists  and  turns  along  the  technological  frontier  by  Investing  m 
megaprojects 

working  with  organizations  which  have  a  very  large  incentive  to  continue  the 
research  after  ATP  funding  stops 

•  no  carrying  costs  for  unsuccessful  t}ets  (unlike  investments  in  technologies  m 
federal  laboratories  or  somewhat  in  universities,  if  the  technology  is  unsuccessful 
or  is  bypassed,  the  companies  will  either  drop  it  or  fail,  avoiding  building  a 
bureaucracy  with  a  continuing  funding  requirement  for  the  government) 
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•  oriented  on  those  technologies  which  are  at  a  point  where  they  are  less  fundable 
by  the  market  (eg.  eariy  stage  and  multiple  applications) 

•  targeted  at  those  technologies  which  could  lead  to  private  investment  and  high 
commercial  impact  if  successful. 

Recommendation 

Provide  continued  support  of  the  Advanced  Technology  Program. 

Because  of  its  focus  on  early-stage,  high-risk,  high-benefit  technologies  which  are  not 
easily  funded  by  the  market  place;  its  approach  of  using  a  large  number  of  small  bets;  and 
NISTs  ability  to  provide  technical  as  well  as  financial  support;  the  program  meets  a  unique 
set  of  important  needs  with  significant  benefit  to  the  U.S.  economy.  If  there  are  particular 
problems  with  some  aspects  of  the  program,  then  fix  those. 

This  is  a  program  which  works. 
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Mrs.  MORELLA.  Thanks,  Mr.  Gibson. 

I  would  now  like  to  ask  Ms.  Laurie  Conner  if  she  would  com- 
ment, vice  president,  marketing  and  sales,  Crystallume,  Santa 
Clara,  California. 

Thank  you. 

STATEMENT  OF  MS.  LAURIE  CONNER,  VICE  PRESIDENT  MAR- 
KETING AND  SALES,  CRYSTALLUME,  SANTA  CLARA,  CALI- 
FORNIA 

Ms.  Conner.  Thank  you,  Madam  Chairwoman. 

It  is  a  privilege  to  be  here  today  to  present  my  views  and  the 
views  of  our  company  on  the  role  of  the  U.S.  Government  in  foster- 
ing development  of  commercially  important  technologies,  and  spe- 
cifically on  the  ATP  program. 

Government  funding  has  been  an  important  component  to  the 
success  of  our  company  since  its  inception  over  the  last  ten  years. 

Now  Crystallume  is  a  small,  high-technology  firm  located  in  Sili- 
con Valley,  and  I  like  to  temporarily  call  the  Valley,  "the  Valley  of 
the  floods,"  because  of  all  the  rain  we  have  been  having. 

We  are  a  leader  in  the  international  race  to  commercialize  the 
new  diamond  technology  for  use  in  industries  as  diverse  as  auto- 
motive, aerospace,  semiconductor,  and  flat-panel  displays.  The  esti- 
mated market  for  this  new  technology  is  $4.5  billion  by  the  year 
2000. 

Many  large,  multi-national  companies  are  researching  various 
aspects  of  this  technology,  including  such  companies  as  Fijutsu, 
Mitsubishi  materials,  Saint  Gobain,  a  French  company,  General 
Electric  here  in  the  U.S.,  and  others. 

We  feel  qualified  to  present  before  the  committee  today  because, 
since  Crystallume's  inception  we  have  been  awarded  approximately 
55  research  and  development  contracts  totalling  just  under  $18 
million,  mostly  through  the  very  highly  successfiil  small  business 
innovative  research  program. 

Our  SPAR  funding  has  come  predominantly  from  the  Depart- 
ment of  Defense,  but  we  have  also  been  under  contract  with  the 
Department  of  Energy,  and  also  the  National  Science  Foundation. 

We  have  also  been  awarded  three  contracts  by  the  National  Cen- 
ter for  Manufacturing  Sciences,  NCMS,  a  DOD-supported  industry 
consortium,  and  are  currently  under  contract  with  the  NIST/ATP 
program  along  with  such  important  companies  as  General  Motors, 
Ford  Motor  Company,  Boeing,  and  Hughes  Missile  Systems,  and 
Rogers  Toolworks,  which  is  in  Arkansas,  a  popular  state  these 
days,  to  develop  a  new  class  of  diamond-coated  cutting  tools  to  en- 
hance productivity  and  lower  manufacturing  costs  in  these  impor- 
tant industries. 

We  are  not  idealoges  interesting  in  arguing  the  merits  of  govern- 
ment practices.  We  are  an  entrepreneurial  venture  that  will  suc- 
ceed or  fail  on  the  new  products  we  bring  to  our  customers  in  the 
fastest  way  possible — customers  like  GM,  Ford,  Boeing,  and  others. 

We  are  acutely  interested  in  how  to  facilitate  the  technology  de- 
velopment process  to  get  our  products  to  market  faster,  more  cost 
effectively,  and  before  our  foreign  competition.  And  in  our  industry 
there  is  a  lot  of  foreign  competition. 
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I  also  know  that  with  all  the  international  competition  in  the 
core  manufacturing  industries,  our  customers  do  not  have  the  in- 
ternal funding  capability  to  help  us  develop  key  new  technologies 
alone,  especially  when  they  are  competing  with  other  companies 
internationally  such  as  in  Japan  which  derives  support  from  their 
respective  governments. 

First,  government  funding  in  the  area  of  technology  development 
is  of  vital  important  to  small  technology  companies  such  as 
Crystallume.  I  can  say  that  we  would  not  have  been  able  to  survive 
the  last  10  years  on  venture  capital  funding  alone. 

Our  research  contracts  have  enhanced  our  credibility  with  the 
venture  community  from  both  a  technical  and  a  financial  perspec- 
tive, not  to  mention  the  venture  capitalists  like  to  invest  in  compa- 
nies that  already  have  revenues — and  of  course  R&D  funds  are  a 
source  of  revenues. 

Commercial  technology  development  programs  that  look  most 
like  free-market  systems  seem  to  be  the  most  useful  in  our  view 
in  engendering  technologies,  especially  from  small  companies. 

We  don't  have  large  lobbying  groups  that  we  can  go  to  Washing- 
ton to  deal  with  the  bureaucracy  that  exists.  Many  decision  mak- 
ers, many  awards,  fewer  political  motivations,  more  collaboration, 
and  a  straightforward  framework  is  what  works  the  best. 

NIST's  ATP  program  has  the  noble  goal  of  "advancing  tech- 
nologies that  have  a  significant  potential  for  improving  the  com- 
petitive U.S.  businesses,"  and  I  commend  the  program's  efforts  to 
support  high-risk  technology  investment. 

However,  we  have  seen  a  number  of  areas  where  the  ATP  pro- 
gram falls  short,  and  I  would  like  to  list  those  areas  and  provide 
some  specific  recommendations. 

Number  one,  eliminate  funding  of  foreign-owned  corporations.  I 
share  the  view  that  the  U.S.  needs  to  be  world-competitive  in  tech- 
nology development.  However,  I  am  familiar  with  at  least  one  ex- 
ample where  NIST  funded  a  100  percent  foreign-owned  corporation 
in  the  same  general  technology  and  industry  that  they  awarded 
two  previous  contracts  to  U.S.  owned  based  either  base  companies 
or  consortia.  Is  this  the  best  use  of  taxpayers'  money? 

Number  two,  reduce  or  eliminate  funding  of  similar  programs  in 
the  same  technology  area.  Do  we  really  need  to  use  government  re- 
search funding  to  foster  multiple  efforts  in  the  same  technology 
area? 

ATP  has  funded  programs  not  only  in  the  same  technology  area 
but  in  the  same  application  area.  The  program  already  encourages 
teaming  of  multiple  suppliers  and  users  on  the  same  team.  Cer- 
tainly we  believe  that  the  technology  usage  would  not  support  a 
program  with  her  own  limited  resources  if  a  monopoly  was  being 
created. 

NIST  should  not  be  in  the  business  of  industry  building.  That  is 
a  decision  to  be  made  in  the  open  market. 

Number  three,  approach  a  more  free-market  system.  ATP  should 
be  commended  for  its  efforts  to  obtain  industry  comments  in  their 
stated  focal-group  area.  Unfortunately,  the  ultimate  decisions  re- 
garding which  area  to  emphasize  and  which  programs  to  fund  are 
made  within  the  NIST  organization  by  government  employees. 
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A  better  approach  would  be  to  include  industry  participants  in 
the  decision  process  itself,  not  just  as  advisers.  That  is,  in  concept, 
proposal  selection,  and  project  review. 

Number  four,  reduce  burdensome  paperwork  for  proposal  sub- 
mission. While  I  applaud  the  ATP's  efforts  to  do  a  good  job  of 
screening  proposals,  there  is  a  lot  of  up-front  work  that  needs  to 
be  done  by  companies,  and  especially  small  companies. 

A  better  approach  would  be  to  require  perhaps  a  one-page  budget 
summary  and  a  20  page  total  proposal  to  be  expanded  after  the 
award  has  been  made  so  the  effort  is  more  easily  justified. 

Number  five,  reduce  burdensome  paperwork  for  awardee  report- 
ing. The  reporting  requirements  of  the  ATP  program  are  by  far  the 
most  bureaucratic  and  cumbersome  with  which  we  have  experi- 
ence. 

Our  accounting  and  administrative  departments  spend  two  to 
three  times  the  effort  on  ATP  program  administration  than  on 
other  programs  that  we  have  had  in  the  past.  Our  large  partners 
have  summarily  refused  to  provide  NIST  with  their  overhead  rates 
because  these  figures  are  considered  confidential. 

In  summary,  three  points: 

One,  the  government  funding  is  critical  to  the  success  of  start- 
up high-technology  companies; 

Number  two,  while  the  ATP  program  has  an  important  goal  to 
assist  technology,  it  needs  to  be,  think,  act,  and  look  as  much  like 
a  free  market  system  as  possible. 

And  finally,  we  believe  that  other  models  of  government  spon- 
sored development  seem  more  effective  in  addressing  the  needs  of 
companies  such  as  government  sponsored  industry  consortia  and 
the  SBIRP,  Small  Business  Innovative  Research  Program. 

Thank  you  very  much. 

[The  prepared  statement  of  Ms.  Conner  follows.] 
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STATEMENT  OF 

MS.  LAURIE  C.  CONNER 

VICE  PRESIDENT 

CRYSTALLUME,  INC. 

BEFORE  THE 

SUBCOMMITTEE  ON  TECHNOLOGY 

OF  THE 
U.S.  HOUSE  OF  REPRESENTATIVES 

MARCH  23, 1995 

Madame  Chairwoman,  it  is  a  privilege  to  be  here  today  to  present  my  views  on  the  role  of 
the  U.S.  government  in  fostering  development  of  commercially  important  technologies. 

I  understand  the  purpose  of  this  hearing  is  to  address  issues  of  government  involvement 
in  technology  development  and,  specifically,  the  usefulness  of  the  NIST  Advanced 
Technology  Program  (ATP). 

Government  funding  has  been  an  important  component  to  the  success  of  our  companv 
since  its  inception  over  10  years  ago.  Crystallume  is  a  small,  high  technology  firm 
located  in  Silicon  Valley.  We  are  a  leader  in  the  international  race  to  commercialize  the 
new  diamond  coating  technology  for  use  in  industries  as  diverse  as  automotive, 
aerospace,  semiconductor,  and  flat  panel  displays.  The  estimated  market  for  this  new 
technology  is  $4.5  billion  by  the  year  2000.  Many  large,  multinational  companies  are 
researching  various  aspects  of  diamond  coatings,  including  Fujitsu,  Mitsubishi  Materials, 
Saint  Gobain  (a  French  Company),  General  Electric,  and  others. 

Since  Crystallume's  inception,  we  have  been  awarded  approximately  55  research  and 
development  contracts  totaling  just  under  $18  million,  mostly  through  the  highly 
successful  Small  Business  Innovative  Research  (SBIR)  Program.  Our  SBIR  funding  has 
come  predominantly  from  the  Department  of  Defense,  but  we  have  also  been  under 
contract  with  the  Department  of  Energy  and  the  National  Science  Foundation.  We  have 
been  awarded  3  contracts  by  the  National  Center  for  Manufacturing  Sciences  (NCMS)  a 
DOD  supported  industry  consortium,  and  are  currently  under  contract  with  the  NIST  ATP 
Program,  along  with  General  Motors,  Ford  Motor,  Boeing  Commercial  Airplane,  Hughes 
Missile  Systems,  and  Rogers  Tools  Works  to  develop  a  new  class  of  diamond-coated 
cutting  tools  to  enhance  productivity  and  lower  manufacturing  costs  in  these  critical 
industries. 

We  arc  not  ideologues  interested  in  arguing  the  merits  of  govenmient  practices.  We  arc 
an  entrepreneurial  venture  that  will  succeed  or  fail  on  the  new  products  that  we  bring  to 
customers  like  GM,  Ford,  Boeing  and  Caterpillar.  We  are  acutely  interested  in  how  to 
facilitate  the  technology  development  process  to  get  products  to  our  customers  faster  and 
more  cost-effectively,  and  before  our  foreign  competition.  I  also  know  that,  with  all  the 
international  competition  in  the  core  manufacturing  industries,  our  customers  do  not  have 
the  internal  funding  to  help  us  develop  key  new  technologies  alone  ~  especially  when 
they  are  competing  with  companies,  in  Japan  for  example,  which  derive  support  firom 
their  respective  governments  for  commerci^  technology  development 

Government  funding  in  the  area  of  technologv  development  is  of  vital  importance  to 
small  technology  companies  like  Crystallume.  I  can  say  that  we  would  not  have  been 
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able  to  survive  the  last  10  years  on  venture  capital  funding  alone.  Our  research  contracts 
have  enhanced  our  credibility  with  the  venture  community  fix>m  both  a  technical  and 
financial  perspective.  Not  to  mention  that  venture  capitalists  prefer  to  invest  in  start-up 
companies  that  have  revenues! 

Commercial  technology  development  programs  that  look  most  like  the  "free  market" 
system  seem  to  be  the  most  successful  in  engendering  technology  -  especiallv  from  small 
companies.  Many  decision  makers  —  most  firom  industry  directly,  many  awards,  fewer 
political  motivations,  more  collaboration  among  industry  participants,  and  a 
straightforward  framework  to  promote  natural  industry  interactions  are  all  important  to 
the  success  of  technology  funduig  efforts. 

NIST's  ATP  Program,  has  the  noble  goal  of  "advancing  technologies  that  have  a 
significant  potential  for  improving  the  competitiveness  of  U.S.  businesses"  ,  and  I 
commend  the  Program's  efforts  to  support  high  risk  technology  development.  As  an  ATP 
Program  participant,  however,  we  have  seen  a  number  of  areas  where  the  ATP  Program 
falls  short  of  achieving  its  stated  goals.  I  would  like  to  list  these  areas  and  discuss  some 
recommendations  for  improving  the  current  ATP  Program: 

•  Eliminate  funding  of  foreign-owned  corporations  -  I  share  the  view  that  the 
U.S.  needs  to  be  world  competitive  in  technology  development;  however,  I  am  familiar 
with  at  least  one  example  where  NIST  funded  a  100%  foreign-owned  corporation  in  the 
same  general  technology  and  industry  that  they  awarded  two  previous  contracts  to  U.S.- 
owned  companies  or  consortia.  Is  this  the  best  use  of  taxpayer's  money? 

•  Reduce  or  eliminate  funding  of  similar  programs  in  the  same  technologv  area 
-  Do  we  really  need  to  use  government  research  funding  to  foster  multiple  efforts  in  the 
same  technology  area?  ATP  has  funded  different  programs  not  only  in  the  same 
technology  area,  but  also  the  same  application  area.  The  ATP  Program  already 
encourages  teaming  of  multiple  suppliers  and  users  on  the  same  team.  Certainly  we 
believe  that  the  technology  users  would  not  support  a  program  with  their  own  limited 
resources  if  a  monopoly  was  being  created.  NIST  should  not  be  in  the  business  of 
"industry  building":  that  is  a  decision  to  be  made  in  the  open  market 

•  Approach  a  more  'free  market'  system  -  The  ATP  should  be  commended  for  its 
efforts  to  obtain  industry  comments  in  their  stated  focal  group  area.  Unfortunately,  the 
ultimate  decisions  regarding  which  areas  to  emphasize,  and  which  programs  to  fund,  are 
made  within  the  NIST  organization  by  government  employees.  A  better  approach  would 
be  to  include  industry  participants  in  the  decision  process  —  not  just  as  advisors.  Industry 
needs  to  be  included  at  each  stage:  concept,  proposal  selection  and  project  review. 
Ideally,  the  ATP  would  provide  a  framework,  a  structure  which  would  promote  the 
collaboration  of  U.S.  companies  in  technology  development  —  and  then  'get  out  of  the 
way'  and  let  the  teams  succeed. 

•  Reduce  burdensome  paperwork  for  proposal  submission  -  While  I  applaud  the 
ATP's  efforts  to  do  a  good  job  of  screening  proposals  on  the  basis  of  technical  and 
business  merit,  the  amount  of  up  front  work  which  is  required  to  submit  just  the  budget 
for  an  ATP  proposal  is  very  high.  A  better  approach  would  be  to  require  a  one-page 
budget  summary,  and  perhaps  a  20-page  total  proposal,  to  be  expanded  after  the  award 
has  been  made  and  the  effort  is  more  easily  justified. 

•  Reduce  burdensome  paperwork  for  awardee  reporting  -  The  financial 
reporting  requirements  for  the  ATP  program  are  by  far  the  most  bureaucratic  and 
cumbersome  of  any  government  program  with  which  Crystallume  has  experience.  Our 
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accounting  department  spends  2-3  times  the  effort  on  the  ATP  as  on  any  other  prograin. 
Our  large  commercial  parmers  have  summarily  refused  to  provide  NIST  with  their 
overhead  rates  because  these  figures  are  considered  confidential  in  the  business  world, 
and  certainly  confidential  when  you  have  competitors  woridng  on  the  same  ATP  team.  In 
our  case,  NIST  will  not  provide  matching  funds  for  overhead  that  is  not  reported,  and  the 
project  suffers  due  to  a  structural  issue.  I  might  add  that  typically  the  small  business 
suffers  the  most  because  the  ATP  funds  are  often  disproportionately  applied  to  the  small 
high  technology  provider. 

Summary  Points 

(1)  Government  funding  is  critical  to  the  success  of  start-up  high  technology 
companies  in  the  U.S. 

(2)  While  the  ATP  Program  has  as  an  important  goal  to  assist  in  advancing 
commercial  technology  in  the  U.S.,  the  Program  needs  to  be,  think,  act  and  look 
more  like  a  "free  market"  system.  We  need  to  reduce  the  bureaucracy  and  at  the 
same  time  maintain  and  encourage  a  framework  for  advanced  technology 
development. 

(3)  Other  models  of  government-sponsored  development  seem  more  effective  in 
addressing  the  needs  of  companies  and  industries  focused  on  commercial  markets. 
SBIRs  and  government-sponsored  industry  consortia  are  the  right  approach  to 
promoting  technology  development  and  collaboration  among  large  and  small, 
supplier  and  user  companies  in  an  industry.  Future  directions  of  the  ATP 
Program  should  take  account  of  other  successful  programs  such  as  the  NCMS 
and  SBIR  Program. 

Additional  thoughts: 

We  have  seen  a  wide  disparity  among  the  government  programs  The  closer  the 

government  program  resembles  a  free  market  system,  the  more  beneficial  it  will  be  to 
commercial  technology  development.  Picture  if  you  will  a  continuum  of  technology 
development  programs,  from  a  highly  concentrated,  monolithic  structure  such  as  ARPA, 
to  a  market  driven,  pluralistic,  commercially  oriented  group  such  as  NCMS. 

In  the  case  of  the  ARPA  type  of  structure,  you  have  a  large  amount  of  taxpayer's  money 
being  doled  out  by  a  relatively  few  ARPA  program  managers  on  their  hand-picked 
topics.  The  process  is  highly  politicized,  and  the  winners  are  often  those  companies  with 
the  biggest  lobbying  efforts  located  in  Arlington,  VA.  One  case  in  point  with  which  I  am 
familiar  is  ARPA's  Diamond  Multi-chip  Module  Program.  To  develop  this  important 
application  for  microelectronics,  ARPA  selected  the  two  largest  companies  in  the 
business,  one  of  which  is  foreign-owned.  Three  years  and  approximately  $20  million 
later,  the  program  is  struggling  to  achieve  some  success.  Two  years  before,  a  panel  of 
microelectronics  industry  experts  predicted  that  the  technology  would  not  be  useful  to 
them  if  ARPA  followed  its  stated  path.  This  type  of  structure  is  undoubtedly  useful  for 
developing  military  technology,  but  is  a  failure  in  terms  of  commercial  usefulness. 

On  the  other  end  of  the  spectrum  are  the  Consortia  such  as  the  National  Center  for 
Manufacturing  Sciences  and  Sematech.  NCMS  receives  the  preponderance  of  its  funding 
as  a  line  item  in  the  Air  Force's  budget,  but  is  very  much  driven  by  the  needs  of  the  200 
large  and  small  manufacturing  companies  it  has  as  members  as  well  by  the  needs  of  the 
Defense  Department.  Technology  program  decisions  are  made  by  committees  of  member 
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companies  with  interest  in  that  area.  Projects  that  are  selected  for  funding  must  also  be 
supported  financially  by  the  companies  that  participate.  Reporting  requirements  are  no 
more  burdensome  than  what  would  be  expected  for  any  internally  funded  commercial 
program. 

NCMS  funding  was  in  large  part  responsible  for  our  first  major  commercial  product 
success:  diamond-coated  cutting  tools.  We  scooped  the  Japanese  and  the  rest  of  the 
world,  and  our  biggest  customers  were  sitting  right  next  to  us  on  the  team.  Sound 
efficient?  It  is.  NCMS  provides  an  important  vehicle  for  collaboration  among  industry 
competitors,  big  and  small  companies,  customers  and  suppliers.  Most  importantly,  it 
provides  a  fiamework,  a  structure  to  accomplish  this  collaboration.  The  collaboration  is 
limited  to  North  American  companies  only. 

The  SBIR  Program  is  another  successful  technology  development  program.  SBIR  grants 
represent  relatively  small  dollar  amounts  presided  over  by  many  decision  makers. 
Basically  any  government  scientist  can  submit  topics  for  SBIR  competitions.  The 
process  is  apolitical,  because  few  companies  would  spend  much  time  lobbying  for  the 
potential  to  win  a  $75,000  contract.  The  SBIR  Program  fosters  a  huge  amount  of 
technology  development  in  all  fields  from  software  to  medicine. 
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Mrs.  MORELLA.  Thank  you  very  much,  Ms.  Conner. 
I  would  now  hke  to  turn  to  Ms.  Cynthia  Beltz,  Research  Fellow 
at  the  AEI,  the  American  Enterprise  Institute  here  in  Washington. 

STATEMENT  OF  MS.  CYNTHIA  BELTZ,  RESEARCH  FELLOW, 
AMERICAN  ENTERPRISE  INSTITUTE,  WASHINGTON,  D.C. 

Ms.  Beltz.  Thank  you,  Madam  Chairwoman. 

It  is  a  great  opportunity  to  share  some  ideas  and  thoughts  on  the 
Advanced  Technology  Program  here  today. 

I  see  my  role  as  one  of  the  non-industry  representatives  here  to 
pose  a  couple  of  questions  and  to  share  some  comments. 

By  way  of  background,  I,  as  you  mentioned,  am  a  Research  Fel- 
low at  the  American  Enterprise  Institute.  I  have  also  for  the  past 
couple  of  years  looked  at  the  economics  of  strategic  industries  and 
tried  to  look  at  that  from  an  economic  point  of  view. 

Within  that  there  is  a  case  study — within  that  book  there  is  a 
case  study  of  HDTV. 

A  second  thing  I  have  done  in  the  past  couple  of  years  is  look 
at  the  venture  capital  market  and  this  notion  of  the  need  for  the 
government  to  get  into  the  role,  particularly  in  the  seed  capital 
level  of  financing.  There  is  a  book  that  I  have  done  on  that,  as  well, 
Financing  Entrepreneurs. 

Also  included  in  my  testimony,  because  I  will  not  have  time  to 
go  into  specifics  here,  are  two  articles,  one  from  Regulation  from 
Cato  on  HDTV  and  the  lessons  to  be  learned  with  respect  to  indus- 
trial targeting — and  there  are  a  lot  of  similarities  between  things 
that  have  been  mentioned  here  on  this  panel.  Then  also  another  ar- 
ticle on  the  venture  capital  market.  But  I  also  find  it  necessary  to 
call  for  clarification  on  a  couple  of  things. 

One  is,  it  is  absolutely  essential  for  you  all  to  clarify  what  you 
mean  by  "long  term  R&D."  You  have  got  the  whole  range  of  defini- 
tions going  here  on  this  panel,  and  earlier  today  as  well. 

You  have  heard  calls  for  what  is  lumped  under  long-term  R&D; 
we  are  not  just  investing  for  scientific  knowledge,  we  are  going  to 
get  more  bang  for  the  buck;  we  are  going  to  set  priorities  that  are 
going  to  be  driven  by  industry;  we  are  going  to  incentivize... 

And  then  also  based  upon  ATP's  sort  of  three  to  five  year  outlook 
in  terms  of  when  you  are  having  a  prototype  developed,  one  of 
which  you  just  had  demonstrated  here  today. 

So  again  there  is  a  very,  very  different  definition  of  "long-term 
R&D"  that  is  being  used  here  than  elsewhere  as  we  have  talked 
about  the  need  to  maintain  government  support  for  long-term  R&D 
on  the  basis  of  things  like  NSF.  I  talk  about  that  in  my  written 
testimony,  as  well.  So  those  are  some  of  the  things. 

The  other  thing  that  I  would  like  to  throw  out  is  with  respect  to 
clarification.  Again,  no  one  is  arguing  that  technology  is  not  impor- 
tant for  the  economy.  Of  course  it  is. 

The  question  is.  What  is  the  government's  role  in  the  promotion 
of  that? 

What  is  the  government  uniquely  equipped  to  do? 

Actually,  the  report  that  was  mentioned  earlier  today  by  Michael 
Boskin  was  one  that  we  sponsored  at  the  American  Enterprise  In- 
stitute. That  is  looking  at  the  role  of  technology  in  economic 
growth.  There  is  a  lot  of  new  research  being  done  on  that. 
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It  does  not  measure  what  is  the  role  of  technology  sponsored  by 
the  government.  So  that  is  one  point. 

Well,  we  can  get  into  a  couple  of  other  things.  Let  me  just  also 
say  about  the  venture  capital  market  that  it  is  a  cyclical  market. 
We  have  seen  a  surging  coming  back. 

Last  year  was  almost  a  record  year.  It  was  a  50  percent  increase 
over  1993.  Early  stage  financing  is  one  going  strong,  as  well. 

We  can  talk  all  about  that,  but  what  I  am  posing  here  are  some 
of  the  general  questions  to  look  for  the  bigger  picture.  So  let  me 
just  turn  to  a  couple  of  points  here. 

One  is  that  I  think  it  is  absolutely  essential  that  you  ask  what 
is  essential  to  be  done  here. 

We  are  in  an  era  of,  whether  for  good  or  for  bad,  of  tradeoffs  and 
making  hard  choices.  So  you  need  to  determine,  is  this  program  ab- 
solutely essential? 

What  is  the  problem  that  it  is  trying  to  resolve? 

Is  the  government  uniquely  qualified  to  address  this  problem  in 
terms  of  being  better  than  the  private  sector? 

It  is  on  these  grounds  that  I  find  it  difficult  to  justify  the  Ad- 
vanced Technology  Program. 

The  Advanced  Technology  Program,  as  stated  in  its  own  lit- 
erature, is  to  promote  the  competitiveness  of  U.S.  business  by  ac- 
celerating the  development  and  commercialization  of  technologies 
with  substantial  potential  for  enhancing  U.S.  economic  growth. 

Now  to  give  credits  to  the  reforms  that  have  taken  place  over  the 
last  couple  of  years,  this  is  not  the  old  style  industrial  policy,  the 
top-down  stuff. 

There  are  clear  mechanisms  built  into  consult  industry,  and 
someone  actually  argued  to  going  to  the  other  extreme  where  this 
whole  thing  is  industry  driven. 

What  I  am  going  to  talk  about  are  some  inherent  limitations  or 
inherent  problems  with  the  mission  that  is  set  out. 

First  of  all,  look  at  the  competitiveness  problem.  What  is  the 
competitiveness  problem?  1994,  by  any  measure,  was  a  banner  year 
for  American  industry.  American  industry  is  strong.  Profits  are  up. 
Productivity  is  up.  Growth  is  strong  at  4  percent.  If  anything,  we 
are  worrying  about  whether  that  is  a  sustainable  rate  and  our  fi- 
nancial markets  are  concerned  about  inflation. 

As  I  mentioned  before,  the  venture  capital  market  is  surging. 
The  U.S.  has  returned  as  the  largest  exporter  of  goods  and  serv- 
ices, and  American  producers  are  on  the  leading  edge  of  the  com- 
puter revolution. 

A  whole  series  of  reports  came  out  last  year  also  talking  about 
competitiveness . 

But  there  is  an  inherent  problem  with  the  targeting,  the  desire 
to  accelerate  the  commercialization  through  the  Advanced  Tech- 
nology Program. 

This  is  a  misguided  decision,  in  my  mind,  to  trust  the  power  of 
government  mamagers,  no  matter  how  much  input  they  get  fi-om  in- 
dustry to  do. 

There  are  simple  human  limitations  in  terms  of  how  well  you  can 
predict.  No  one  is  able  to  predict  how  accurately.  Let  me  again  just 
cite  from  ATP  program  material. 
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"It  is  suggested  that  their  development  of  computer  software  will, 
for  example,  lead  to  a  $230  billion  gain  for  the  economy  and  thou- 
sands of  jobs.  But  who  are  we  kidding?  Not  even  the  experts  can 
predict  that,  or  let  alone  how  many  jobs  are  going  to  be  created. 

These  are  questions  that  you  need  to  look  at  as  you  look  at  these 
projections  that  your  committee  will  be  given. 

The  history  of  technological  innovation  is  brimming  with  exam- 
ples where  the  market  potential  was  misjudged  by  one  business, 
and  then  was  developed  in  a  totally  different  direction  over  a  pe- 
riod of  time. 

HDTV  is  actually  a  very  timely  example  of  that.  I  will  not  go  into 
that  here.  That  is  where  I  have  spent  some  time  studying.  But  on 
the  front  page  of  The  Post  today  there  is  an  article  about  how  four 
short  years  ago  HDTV  was  being  heralded  as  the  next  most  prom- 
ising technology. 

We  had  industry  panel  after  industry  panel  here  in  Washington 
saying  that  this  was  something  that  we  absolutely  needed  to  do  if 
we  were  going  to  benefit  from  this  set  of  underlying  technologies. 

Well — and  if  we  didn't  do  it  fast,  we  were  going  to  be  in  big  trou- 
ble because  Japan  and  Europe  are  way  ahead  in  terms  of  what 
they  were  funding. 

Well,  Japan  and  Europe  learned  the  hard  way  about  the  hazards 
of  leaning  on  expert  panels  in  their  efforts  to  target  industry.  So 
my  point  there  is  simply  that  it  is  inherently  difficult  to  target,  in 
industry  or  out. 

The  second  point  is,  it  is  an  incentive  problem.  As  I  said,  indus- 
try and  government  both  had  the  targeting  problem;  but  the  prob- 
lem wasn't  government.  You  are  not  gambling  with  your  funds.  You 
are  gambling  with  taxpayer  funds. 

So  my  question  for  the  committee  is — and  it  would  be  revealing 
to  look  at  the  answer.  Would  you  be  willing  to  invest  your  pension 
fund  or  your  child's  education  fund  on  the  ability,  no  matter  how 
good  you  might  think  they  be,  the  ATP  managers  are,  to  out- 
perform the  market.  So  that  is  another  question. 

Then,  get  to  that  point  also.  What  is  the  government  uniquely 
qualified  to  do? 

We  have  heard  about  all  the  different  business  plans,  et  cetera, 
that  are  being  put  together  by  members  of  government  in  consulta- 
tion with  industry.  That  is  duplicating  a  standard  industry  prac- 
tice. 

Why  are  we  doing  this?  If  it  is  something  that  we  want  to  have 
more  industry-led  R&D,  then  I  would  suggest  that  you  are  going 
to  get  a  bigger  bang  for  the  buck  by  reducing  some  of  the  tax  and 
the  legal  reform  measures  that  have  been  talked  about  earlier  and 
actually  elsewhere  in  the  Congress  today. 

So  those  are  some  of  the  things  that  I  would  throw  out  as  ques- 
tions to  look  at.  If  you  want  more  industry-led  R&D,  then  why  are 
we  trjdng  to  funnel  that  through  Washington?  It  seems  to  be  better 
to  let  them  do  that  direct. 

And  the  last  point  that  I  would  make  is  talking  about  getting  the 
basics  right.  In  this  area  of  tradeoffs  in  time  of  sort  of  downsizing 
in  government,  it  is  absolutely  positively  important  to  set  what  are 
your  priorities? 

What  is  the  role  government  has  to  play? 
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What  is  the  economic  role  that  you  are  charged  with  in  the  R&D 
area?  It  is  to  fund  those  areas  that  business  is  the  least  Hkely  to 
fund.  That  is  basic  research  with  a  traditional  definition  applied  to 
it  in  terms  of  long  term. 

There  is  a  disturbing  trend  underway  that  has  been  already  re- 
marked on  today  about  the  disturbing  shift  in  corporate  labs  away 
from  this  longer  term  basic  research. 

That  is  the  time  for  the  government  to  be  expanding,  not  cutting 
that  area  of  science — or  not  be  cutting  science. 

So  I  again  would  go  back.  What  is  the  government  uniquely 
qualified  to  accomplish? 

It  is  not  uniquely  qualified  to  accomplish  many  of  the  things  that 
you  have  heard  today  about  ATP,  no  matter  what  they've  tried  to — 
the  different  measures  that  have  been  put  into  check  and  to  work 
more  closely  with  industry — but  if  you  cannot,  for  whatever  reason, 
if  ATP  passes  this  essential  test  in  your  mind,  then  I  would  rec- 
ommend four  minimum  reforms — and  this  is  where  I  would  differ 
some  strongly  with  some  other  members  on  the  panel — is  that  we 
need  to  drop  the  requirement  with  respect  to  foreign-owned  firms, 
the  reciprocity  requirement  that  they  need  to  pass,  meaning  that 
before  a  foreign-owned  firm  can  be  considered  eligible  to  partici- 
pate, irrespective  of  how  much  they  do  in  the  United  States,  as  the 
law  now  states  that  country,  that  firm  will  be  held  accountable  for 
the  practice  of  its  home  country's  government. 

So  essentially  using  foreign  investors  in  the  United  States  as  a 
crow  bar  to  try  to  open  practices  up,  to  open  markets  abroad,  or 
to  change  intellectual  property  rights,  or  whatever  the  latest  trader 
investment  concern  of  the  day  is. 

That  doesn't  make  any  economic  sense.  Not  either  from  a  tactical 
point  of  view — and  we  could  talk  about  that,  in  terms  of  negotiat- 
ing strategy — or  from  an  economic  point  of  view. 

The  mission  of  the  technology  programs,  if  we  are  going  to  keep 
them,  should  not  be  burdened  with  trade  and  investment  objec- 
tives, as  well.  It  will  only  curtail  their  cost  effectiveness. 

If  we  are  trying  to  create  a  world-class  technology  base,  then  why 
are  we  voluntarily  curtailing  our  access  to  foreign  technologies. 

The  other,  quickly,  things  I  would  recommend  is  to  shift  away 
fi*om  focus  areas.  That  has  been  a  new  shift  in  the  past  couple  of 
years  toward  focused  R&D  areas. 

Again,  that  is  getting  more  into  the  target  area.  We  can  go  back 
and  forth  in  the  semantics  of  this  and  the  details  of  that,  as  well. 

The  other  is  this  50-50  cost  sharing.  The  role  of  the  government 
is  going  to  be  justified  as  a  catalyst  to  get  things  going  in  the  pri- 
vate sector  in  some  area  that  is  broadly  understood  to  be  under- 
stood for  some  long-term  potential  gain,  then  why  50-50? 

That  model  comes  from  SEMATECH.  Most  folks  agree  that  we 
could  have  done  SEMATECH  for  less  in  terms  of  the  government 
role. 

So  I  would  challenge  the  committee  and  others  in  Congress  who 
decide  to  keep  the  ATP  program  to  cut  that  down  to  10  percent  and 
let  it  be  more  reflective  of  the  catalytical  role  that  you  are  talking 
about  for  government. 

And  the  last  part  of  size.  If  this  program  is  meant  to  be  experi- 
mental to  see  how  we  are  doing,  to  see  how  we  can  encourage  this 
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t5^e  of  industrial  R&D  and  what  the  returns  are,  then  keep  it  at 
an  experimental  level  and  not  have  a  500  percent  increase  over  two 
years.  So  those  are  my  specific  recommendations. 

To  wrap  up,  I  would  strongly  encourage  that  you  would  look  at 
the  HDTV  debate,  because  HDTV  has  many  similarities  to  a  lot  of 
these  technologies.  There  were  multiple  applications  being  talked 
about.  There  was  a  very  strong  lobby  here  in  Washington  to  look 
at,  well,  look  we  can  develop  TV  sets. 

My  question  is.  If  we  had  had  ATP  in  place  at  that  point  as  it 
sits  on  the  table  now  and  the  American  Electronics  industry  had 
come  in  with  their  business  plan,  with  all  these  companies  signed 
up  beyond  it,  some  of  the  best  companies  as  well  as  the  small  ones, 
would  we  have  funded  that? 

Would  we  have  gone  down  the  wrong  road,  in  retrospect  as  it 
turns  out? 

So  those  are  the  questions  I  would  pose  for  the  committee  to  ad- 
dress. 

[The  prepared  statement  of  Ms.  Beltz  follows.] 
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Madam  Chairman,  thank  you  for  the  opportunity  to  appear  before  your  committee 
this  afternoon  to  discuss  the  Advanced  Technology  Program.  1  was  asked  by  your  staff 
to  provide  brief  background  on  my  work  and  then  comment  on  the  need  for  an  ATP 
program. 

As  you  may  know,  I  am  a  research  fellow  at  the  American  Enterprise  Institute 
where  I  have  focused  on  high  tech  and  international  investment  issues.  Over  the  past  four 
years,  I  have  written  a  book  on  the  economics  of  strategic  industries  which  included  a 
case  study  on  the  industrial  policy  lessons  of  high  definition  television  {High  Tech 
Maneuvers,  1992),  contributed  to  and  edited  both  a  volume  on  venture  capital  {Financing 
Entrepreneurs,  1994)  and  more  recently  a  volume  on  international  investment  {The 
Foreign  Investment  Debate,  forthcoming.)  I  also  write  the  "Paradigm  Shifts"  column  for 
Upside,  a  magazine  for  high  tech  executives.  1  am  currently  working  on  a  foreign 
investment  project  and  writing  Technology  and  Jobs,  a  study  of  the  impact  of 
technological  progress  on  labor  markets. 

My  written  statement  consists  of  three  sections:  some  observations  on  the  inherent 
problems  of  the  ATP  mission;  a  Regulation  anicle  that  gives  my  views  on  the  hazards  of 
industrial  targeting  based  on  the  European,  Japanese,  and  American  HDTV  experiences; 
and,  a  New  York  Times  article  on  the  clash  between  the  dynamics  of  entrepreneurial 
finance  and  federal  ambitions  with  programs  like  ATP  to  increase  the  seed-capital  role  of 
the  government. 
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First  Pijpciples.  I  find  it  helpful  when  evaluating  a  project  to  return  to  first  principles: 
identify  the  economic  problem,  put  it  in  context,  determine  if  the  government  can  address 
the  problem  better  than  the  private  sector,  and  conclude  whether  it  is  an  essential 
responsibility  of  the  government.  On  these  grounds,  it  is  difficult  to  justify  the  ATP. 

The  AT?  Mission 

1.  To  "promote  the  competitiveness  of  U.S.  business  by  accelerating  the  development 
and  commercialization  of  technologies  with  substantial  potential  for  enhancing  U.S. 
economic  growth. 

2.  To  "commercializing  new  scientific  discoveries  rapidly" 

3.  To  "refine  manufacturing  practices" 

4.  "To  make  industry  rich" 

5.  To  generate  "hundreds  of  thousands  of  jobs  in  the  long  term" 

What  "Competitiveness"  Problem? 

By  almost  any  measure  American  business  is  healthy.  In  1994  economic  growth 
increased  by  4  percent,  corporate  profits  were  up  and  the  largest  productivity  gains  in  the 
past  20  years  have  sparked  a  new  wave  of  investment  in  plant  and  equipment.  The 
venture  capital  market  is  surging  through  a  fund-raising  renaissance,  with  new 
commitments  increasing  by  50  percent  over  1993  to  reach  $3.8  billion  in  1994.  Early  stage 
financing  has  been  particularly  strong.  Indeed,  our  venture  capital  market  continues  to  be 
the  envy  of  our  major  trading  partners. 
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The  U.S.  leads  the  world  as  the  largest  exporter  of  goods  and  service  and  has  a 
trade  surplus  in  advanced  technology  products;  American  producers  are  on  the  leading 
edge  of  a  computer  revolution  that  is  gathering  sp>eed  as  consumer  spending  on 
information  technologies  and  muhimedia  equipment  accelerates.  And  finally,  to  confirm 
the  obvious,  a  series  of  reports  released  last  year  from  the  U.S.  Department  of  Commerce, 
the  private  Council  on  Competitiveness  and  the  World  Economic  Forum  in  Switzerland 
details  the  growing  competitive  strength  of  American  corporations. 

What,  therefore,  is  the  competitiveness  problem  that  the  ATP  program  is  trying  to 
solve  for  American  business?  If  government  still  wants  to  give  industry  a  competitive 
boost,  then  it  makes  more  sense  to  cut  taxes  and  take  action  on  the  regulatory  and  legal 
reform  measures  being  contemplated.  Technology  poUcy  programs  by  comparison  are 
small  change. 

The  Targeting  Problem 

The  Advanced  Technology  Program  reflects  a  misguided  decision  to  trust  the  poster 
of  government  managers  over  the  market  as  the  vehicle  to  allocate  R&D  dollars  and 
determine  "potential  economic  impact"  of  new  technologies.  The  shift  toward  "focus 
areas"  of  research  further  reflects  this  faith  in  government  targeting  over  the  marketplace 
dynamics.  For  each  program  area,  ATP  managers  are  faced  with  the  task  of  assessing 
potential  economic  impact,  the  probabihty  of  subsequent  commercialization;  and  the 
credibility  of  the  program's  proposed  pathway  to  economic  growth.  ATP  program 
material  suggests  that  its  development  of  computer  software  will,  for  example,  lead  to  a 
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$230  billion  gain  and  thousands  of  jobs. 

But  who  are  we  kidding?  No  one  --  not  even  the  experts  -  can  know  in  advance 
which  technologies  will  even  have  a  10  percent  success  rate  let  alone  the  number  of  jobs 
that  will  be  created.  Moreover,  the  U.S.  leads  the  world  in  software  and  the  venture 
capital  market  continues  to  pour  money  into  new  software  ventures.  Why  is  the 
government  second-guessing  the  market? 

Industrial  targeting  is  notoriously  difficult  because  the  process  is  inherently 
disruptive  and  complex  --  even  more  so  today  than  in  years  past.  The  history  of 
technological  innovation  is  brimming  with  examples  where  market  potential  was 
misjudged  by  onp  business  and  then  commercialize  by  a  different  firm,  often  in  an 
apparently  unrelated  line  of  business. 

HDTV  is  only  the  latest  example  of  the  experts  being  wrong.  Japan  and  Europe 
both  learned  the  hard  way  about  the  hazards  of  relying  on  a  panel  of  experts  to  accelerate 
the  commercialization  of  advanced,  generic  technologies  in  an  emerging  industry  They 
underestimated  the  dynamic  complexity  of  the  high  tech  food  chain  and  overestimated 
their  ability  to  play  the  role  of  consumers  or  producers. 

Too  much  attention  has  been  put  on  speeding  commercialization  and  not  enough 
attention  given  to  the  role  of  market  forces  in  determining  the  timing  and  the  "credible" 
paths  forward  to  commercialization.  Perhaps  the  most  overlooked  HDTV  lesson  for  ATP 
and  other  technology  programs  was  the  role  competition  --  rather  than  collaboiation 
orchestrated  in  Washington  —  played  m  raising  the  productivity  of  American  RAD 
expenditures,  pushing  innovation,  and  helping  American  firms  to  gain  a  competitise 
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advantage  in  a  some  of  the  key  underlying  HDTV  technologies.  (See  Regulation  article) 
WasbingptoR  is  also  at  risk  al  overselling  high  tech.  The  pientise  of  the  Advanced 
Technology  Program  and  others  is  that  high  tech  industries  deserve  special  federal  support 
because  they  provide  spUlover  btoefits^fbrthe  economy  thai  are  not  fully  reflected  in  their 
profits.  Underinvestment  is  therefore  expected  to  be  more  of  a  problem  than  in  other 
industries.  But  the  evidence  does  not  support  such  armchair  confidence.  For  example, 
the  social  returns  from  investing  in  such  mundane,  low-tech  items  such  as  thread  and  stain 
remover  significantly  exceeded  the  private  return. 

Beyond  the  Advanced  Technology  Program,  the  fascination  in  Washington  with 
high  tech  manufacturing  is  out  of  step  with  the  fundamental  productivity  problem  facing 
the  country,  namely,  the  service  sector.  If  boosting  economic  growth  is  the  objective,  then 
service  productivity  should  be  the  focus. 

The  Incentive  Problem 

The  prediction  problem  of  course  is  not  unique  to  government.  But  there  is  the 
inherent  problem  that  the  government  is  not  gambling  with  its  own  money.  A  revealing 
question  for  your  committee  and  other  members  to  ask  is  whether  you  would  risk  your 
pension  fund  or  your  child's  education  fund  on  the  ability  of  Commerce  Department  staff 
to  outperform  the  market.  If  not,  why  arc  we  investing  taxpayer  dollars  in  that 
proposition? 

Furthermore,  if  more  industry -led  R&D  is  the  goal,  then  why  not  let  industry  keep 
more  of  its  earnings  to  do  it  directly  rather  than  channeling  the  money  through 
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Washington?  Think  of  the  administrative  cost  saving.  Each  gram  proposal  now  requires 
three  technical  experts  as  well  as  three  business  specialists.  Instead  of  duplicating  a 
sundard  business  praaice  and  getting  into  the  business  of  strategic  planning,  these  savings 
could  be  passed  along  in  the  form  of  a  lower  tax  burden  to  let  corporate  investors  do  their 
own  planning. 

Getting  the  Basics  Right 

The  industrial  targeting  debate  and  the  ATP  debate  in  particular  is  not  about 
whether  the  government  has  a  role  in  R&D.  Clearly  it  does.  But,  this  role  needs  to  be 
focused  on  those  areas  that  the  private  sector  is  the  least  likely  to  fund.  This  is  basic 
research.  It  is  the  seed  corn  for  future  economic  growth.  Yet  there  is  a  disturbing  shift 
away  from  long  term  research  in  corporate  labs  while  in  the  government,  under  both  the 
Bush  and  Clinton  administrations,  support  for  basic  research  has  decreased  as  the  National 
Science  Foundation  has  been  pushed  in  the  direction  of  more  applied  research  and  tangible 
results.  This  is  precisely  the  wrong  direction  for  government  R&D  policy. 

Sharing  the  Burden  of  Budget  Cuts 

Budget  pressures  and  the  new  downsizing  spirit  of  the  congress  force  difficult 
choices  and  trade-offs.  For  each  program,  this  committee  and  other  members  need  to  ask 
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whether  it  is  an  essential  use  of  taxpayer  funds.  If  somehow  the  Advanced  Technology 
Program  passes  this  test,  I  would  suggest  a  minimum  of  four  reform  measurcs: 


1.)  Foreign  Finns.  Drop  the  requirement  that  the  home  country  government  of  a 
foreign-owned  firm  provide  American  firms  reciprocal  opportunities  before  it  will  be 
consider  eligible  to  participate  in  ATP.  It  is  economic  nonsense  to  voluntarily  restrict  our 
use  of  foreign  technologies  when  the  stated  aim  of  the  program  is  to  build  a  world  class 
technology  base.  Imposing  the  burden  of  trade  or  investment  policy  objectives  on 
technology  policy  programs  will  only  further  curtailed  their  cost -effectiveness. 

2.)  Focus  Areas.  Reverse  the  shift  towards  focus  area  research.  The  farther  away  the 
Commerce  Department  is  from  attempts  at  industrial  targeting  and  accelerating  the 
commercialization  of  specific  technologies,  the  better. 

3.)  50/50  Cost  Sharing.  There  is  no  economic  reason  why  the  government  share 
should  be  50  percent.  This  is  an  arbitrary  number  taken  from  Sematech,  which  many 
believe  could  have  been  done  with  considerably  less  government  support.  The  economic 
case  for  cooperative  R&D  between  firms  is  not  a  defacto  case  for  government 
intervention,  let  alone  a  50/50  financial  relationship.  Take  a  share  of  10  percent  as  a  more 
appropriate  starting  point  for  the  government  role  in  the  project  as  a  catalyst. 

4.)  Size.  Cut  program  funding  to  a  level  more  appropriate  to  the  intended 
"experimental"  nature  of  the  program  and  reverse  the  500  percent  increase  in  funding 
over  the  past  2  years. 
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Lessons  from  the 
Cutting  Edge 

The  HDTV  E3q[>erieiice 
Cynthia  A.  Beltz 


President  Clinton  has  argued  that  it  is  both 
appropriate  and  necessary  for  government 
'to  directly  support"  and  "accelerate  the 
development  of  technologies  critical  for 
long-term  economic  growth."  giving  "special 
attention"  lo  those  industries  that  "are  going  to 
explode  in  the  twenty-first  century."  For  those 
key  industries.  I^ura  D'Andrea  Tyson,  head  of 
the  President's  Council  of  Economic  Advisers, 
suggests  the  government  should  gel  into  the 
business  of  evaluating  the  likely  course  of  devel- 
opment: compare  those  baseline  projections 
with  visions  of  what  a  prosperous  national  econ- 
omy should  produce;  promote  domestic  devel- 
opment; and  monitor  the  activities  of  foreign 
governments  and  firms., 

Such  plans  have  been  used  to  promote 
American  military  interests.  But  improving  the 
competitive  performance  of  American  firms  is  a 
fundamentally  different  task.  Commercial  suc- 
cess depends  not  on  linear  projections  of  tangi- 
ble factors  such  as  foreign  tank  strength,  but  on 
such  intangible  and  unmanageable  factors  as 
consumer  taste  for  products  that  don't  yet  exist. 
the  erratic  pace  of  technological  change,  and 
corporate  development  strategies  that  often 
transcend  national  borders  and  government 

Cynthia  A.  Beltt  is  a  research  fellow  at  the 
American  Enterprise  Institute  and  author  of 
High-Tech  Manucvers:  The  Industrial  Policy 
Lessons  of  HDTV  (AEl.  1991). 


control.  , . 

To  understand  how  poorly  industrial  plan- 
ning performs  in  this  environment,  consider  the 
Japanese  and  European  experience  with 
high-definition  television  (HDTV) — an  emerg- 
ing, multidisciphnary  industry  that  has  defied 
the  predictions  of  experts  and  the  guiding  hand 
of  bureaucrats. 

HDTV  Technology 

Technically,  HDTV  represents  the  next  genera- 
tion of  television.  It  will  replace  a  40  year-old 
standard  with  crisper,  cinema-quality  pictures 
and  CD  sound.  By  the  natiire  of  its  widescreen 
size,  HDTV  will  make  watching  television  in 
your  living  room  more  like  watching  a  movie  in 
the  theater.  Much  of  the  technical  work  has 
focused  on  learning  how  to  compress  the  HDTV 
signal  into  small  spaces  so  that  the  vast  amount 
of  information  needed  to  create  the  sharper 
images  can  be  sent  over  the  air  to  consumer 
sets. 

As  one  of  the  bndges  between  television  and 
computers  on  the  information  highway,  HDTV 
also  represents  a  new  era  in  consumer  electron- 
ics. The  digital  version  of  HDTV  that  the  United 
States  is  pursuing,  for  example,  will  transmit 
pictures  using  the  computer  language  of  ones 
and  zeros.  This  merging  of  technologies  pre- 
sents dramatic  new  opportunities  to  bring  the 
interactive  information  age  full  force  mto 
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rior  or  commercially  viable  systems  before  ihe 
standard  was  selected.  This  missed  opportunity 
left  both  legions  particularly  vulnerable  to  shifts 
in  technology  that  ultimately  proved  to  be  fatal 
to  their  HDTV  plans 

In  the  United  States,  the  environment  was 
altogether  different:  the  aim  was  to  shift  the 
technology  and  the  strategy  was  to  rely  on  com- 
petition rather  than  planning  to  do  so.  Five 
years  ago  the  FCC  shot  the  gun  that  started  the 
t3cc.  Would  be  standard  bearers  were  told  their 
proposals  must  not  make  the  existing  stock  of 
consumer  sets  obsolete  and.  if  possible,  to  aim 
for  a  digital  solution.  Constant  competitive  pres- 
sure kept  the  heal  on  American  finns  to  stretch 


By  relying  more  on  market  forces,  the 
United  States  also  managed  to  keep  the 
relative  cost  of  HDTV  development 
down.  As  of  early  1993,  American  tax- 
payers had  spent  less  than  $200  million 
to  promote  HDTV  while  taxpayers  in 
Japan  and  Europe  were  forced  to  invest 
five  times  as  much. 


the  bounds  of  possibility  with  engineers  often 
disappearing  from  their  families  for  weeks  and 
then  months  as  they  scumed  to  keep  pace  with 
the  advances  made  in  rival  labs.  The  result  was  a 
continual  restructuring  of  their  R&D  strategies, 
culminating  in  four  differe;«  digital  HDTV  pro- 
posals. 

By  relying  more  on  market  forces,  the  United 
States  also  managed  to  keep  the  relative  cost  of 
HDTV  development  down.  As  of  early  1993, 
American  taxpayers  had  spent  less  than  $200 
million  to  promote  HDTV  while  taxpayers  in 
Japan  and  Europe  were  forced  to  invest  five 
times  as  much,  between  $1-2  billion  in  U.S.  dol- 
lars, in  plans  that  have  now  largely  been  aban- 
doned. Aspiring  industrial  planners  would  do 
well  lu  tzdie  note  that  dollars  spent  do  not  equal 
leadership  or  success. 

Unfortunately,  more  often  than  not,  this  les 
son  is  lost  In  the  debate  over  critical  industries 
and  technologies  in  Washington.  Here  it  is 
assumed  if  Japan  and  Europe  are  spending  mil 
lions  in  a  high-profile  joint  industry-government 


R&D  program,  then  they  must  be  ahead  of 
Americans  who  are  "not  even  in  the  ball  game." 
It  doesn't  seem  to  matter  that  research  has 
demonstrated  that  R&D  is  more  cost-effective 
when  financed  with  private  funds  rather  than 
with  public  funds. 

Indeed,  the  point  of  cost-effective  R&D— 
when  investment  translates  into  more  benefits 
than  costs^seems  to  have  been  lost  altogether. 
Why  Washington  planners  want,  for  example,  to 
engage  in  an  R&D  race  with  our  trading  part- 
ners to  see  who  can  spend  the  most  defies  expla- 
nation. In  business,  getting  ahead  often  involves 
devising  systems  that  spend  less— not  more— to 
match  or  pass  beyond  your  competitors'  goals. 

Too  Much  Coordination.  Japan  and  Europe 
also  learned  the  hard  way  about  the  hazards  of 
trying  to  both  chart  the  "likely  course"  and 
accelerate  the  commercialization  of  an  emerg- 
ing industry.  Japan  started  developing  HDTV 
over  20  years  ago  through  NHK,  which  assigned 
research  and  production  tasks  to  participating 
firms.  Pushed  by  the  French  and  Dutch,  the 
European  Commission  jumped  on  board  in 
1986  with  their  version  of  high-definition  mer- 
cantilism, an  HDTV  plan  designed  to  keep  the 
Japanese  out  and  domestic  equipment  numufac- 
turers  in  business. 

With  industry  assistance,  government 
bureaucrats  in  both  regions  tried  to  coordinate 
all  the  actors  and  variables  in  the  HDTV  trans- 
mission chain  so  that  an  attractive  product 
would  be  available  to  entice  consumers  into  the 
market.  The  range  of  activities  included  not  only 
coordinating  R&D  through  public-private  con- 
sortia, but  also  developing  and  testing  a  trans- 
mission system,  subsidizing  purchases  of  pro- 
duction equipment  and  program  production, 
getting  an  HDTV  satellite  up  and  running  to 
deliver  the  programs,  getting  sets  into  the  stores, 
and  organizing  public  demonstrations  to  spark 
consumer  demand. 

At  first,  government  coordination  appeared 
to  pay  off.  Japan  registered  a  series  of  technical 
triumphs.  Japan  was  the  first  to  transmit  HDTV 
signals  (1979),  the  first  to  have  its  HDTV  stan- 
dard accepted  by  industry  (1984),  the  first  to 
market  with  HDTV  receivers  (1990),  and  the 
first  to  offer  HDTV  programming  in  prime  time 
(1991).  which  the  president  of  Matsushita 
Electric  Industrial  Company  hailed  as  'a  curtain 
raiser  for  the  Hi  Vision  era."  HDTV  proponents 
in  Europe  were  also  quick  to  boast  about  their 
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DcpartiTHrnt  of  Commerce  study,  which  had  con- 
leinpiated  spending  billions  lo  accelerate  HDTV 
technology,  xvas  abandoned  and  never  completed. 
Craig  Fields,  who  had  promoted  a  national  pro- 
gram for  HDTV  before  Congicss,  was  cut  out  of 
policy  discussions  and  then  later  lost  his  job  as 
Defense  Advance  Research  Project  Agency 
(DARPA)  diiector.  Other  ideas  for  special  govem- 
ment-creaied  enterprises  (like  the  Consumer 
Electronics  Capital  Consortium)  were  either 
shelved  or  listed  as  dead  on  arrival  at  the  White 
House. 

The  respective  dccisioru  of  Japan.  Europe,  and 
the  United  States  thus  put  into  motion  a  unique 
test  of  opposing  views  of  govenunent's  role  in  pro- 
moting high  technology  Four  years  later,  the  con 
sequences  provide  a  revealing  commentary  on  how 
planning  fiuled  and  even  an  imperfect  marketplace 
can  triumph. 


The  Consequences 

Cotittai7  to  <he  forecasts  of  the  doomsayers, 
American  firms  were  neither  left  behind  ikw  out  of 
the  HDTV  race.  Instead,  in  19<i2  the  United  States 
surpassed  Japan  in  semiconductors  and  Intel 
dethroned  NEC  to  become  the  worid's  largest  chip- 
maker.  In  1992  Japanese  electronic  makers 
v^tched  output  fall  by  over  10  percent  as  US  com- 
puter manufacturers  watched  output  climb  by  over 
8  percent.  For  the  four  top  Japanese  computer 
makers  (Hitachi.  Toshiba,  NEC,  and  Fujitsu),  sales 
and  profits  continued  to  fall  in  1993  while  Intel  and 
Microsoft  moved  to  the  forefront  as  the  two  rtxjst 
powerful  companies  in  the  computer  business  that 
arc  shaping  how  video  yvill  be  displayed  on  future 
computer  screens. 

And  despite  Japan's  head  start  and  Europe  s 
deep  pockets.  American  companies  now  lead  in 
several  key  areas  of  HDTV.  Ironically,  tfie  United 
States  may  be  the  one  exporting  an  HDTV  standard 
to  its  trading  partners.  Headlines  and  press 
accounts  these  days  proclaim  "U.S.  Edge  in 
HDTV,"  "U.S.  Passes  Japan  in  HDTV  Race,"  and 
"Europe  Must  Now  Follow  the  U.S.  in  HDTV  " 

Reasons  for  U.S.  Success,  Europe  and 
Japan's  Failure 

Why  this  reversal  of  fortunes?  There  arc  manv 
reasons. 

No  Competition  in  Standards.  What  hurt 


Japan  and  Europe  was  their  faith  in  the  power 
of  industrial  targeting  and  coordinated  plans. 
Both  decided  that  HDTV  was  too  important  to 
be  left  to  market  forces  and  substituted  the  judg- 
ment of  Industry  experts.  Since  the  Bush  admin- 
istration opposed  this  type  of  substitution, 
U.S.  based  firms  had  to  fight  for  position  in  the 
marketplace  and  for  Federal  Communications 
Commission  (FCC)  approval  of  an  industry  stan- 
dard. 

The  significance  of  this  role  in  establishing  a 
competitive  environment  is  too  often  discounted 
by  those  who  want  government  to  play  a  more 
direct  and  visible  role  in  commercial  affairs. 

Yet  work  by  the  McKinsey  Global  Institute 
suggests  that  America's  secret  productivity 
weaf>on  is  not  new  technology  or  bigger  compa- 
nies but  rather  Washington's  reluctance  to  pro- 
tect companies  from  the  rigors  of  competition- 
domestic  or  foreign.  Or,  as  Michael  Porter 
recently  put  it  in  The  Compttilivt  Advantage  of 
Nations,  'few  roles  of  government  are  more 
important  to  the  upgrading  of  an  economy  than 
ensuring  vigorous  domestic  rivalry"  that  fosters 
not  only  innovation  and  other  determinants  of 
national  advantage  but  also  "checks  against 


Contrary  to  the  forecasts  of  the  doom- 
sayers, American  firms  were  neither  left 
behind  nor  out  of  the  HDTV  race. 
Instead,  in  1992  the  United  States  sur- 
passed Japan  in  semiconductors  and 
Intel  dethroned  NEC  to  become  the 
world's  largest  chipmaker. 


forms  of  government  intervention  thai  stifle 
innovation  or  blunt  competition." 

The  HDTV  standards  contest  provides  a  case 
in  point.  In  sharp  contrast  to  the  American 
HDTV  standards  race  that  involved  over  20  dif- 
ferent contenders,  Jap:m  and  Europe  each  devel- 
oped a  single  system  (Hi-Vision  and  HD  MAC, 
respectively)  that  then  was  promoted  as  the 
industry  standard.  Competition  was  actively 
managed  in  the  early  stages  in  Japan  bv  .NHK, 
the  public  broadcasting  company,  and  actively 
discouraged  in  Europe  by  a  series  of  EC  direc- 
tives Isolated  from  the  pressures  of  competi 
tion.  engineers  were  not  forced  to  develop  supe- 
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America's  living  rooms.  Over  the  long  term, 
HDTV  might  become  2  vehicle  for  acw  services 
such  ab  lelecommuiing.  home  video  confer- 
ences, and  on-line  i-efercnce  libraries  of  video 
recordings. 

But  by  blurring  the  traditional  industry  lines, 
technologies  like  HDTV  magnify  the  complexity 
of  the  planning  matrix.  To  chart  out  the  likely 
course  for  HDTV  and  to  design  programs  to 
encourage  domestic  production,  for  example. 
planners  would  need  to  speculate  about  user 
demand  and  input  supply  conditions  not  only  in 
television,  but  also  in  computers  and  telecom- 
munications. 


At  the  height  of  the  debate  in  1989. 
there  were  seven  HDTV  bills  before 
Congprcss,  over  10  different  committees 
were  holding  hearings,  and  countless 
reports  from  special  interest  groups  and 
blue-ribbon  commissions  were  circulat- 
ing in  Washington. 


TheClHrfcc 

Unlike  most  innovations,  HDTV  has  led  an 
active,  controversial  public  life.  From  its  begin- 
ning HDTV  was  held  up  in  Washington  as  one 
of  those  rare  "industries  that  have  the  potential 
to  dominate  the  twenty. first  century  ' 
Government  direct  support  was  held  to  be  nee 
essary  and  vital  to  Americai^  economic  interests 
At  the  height  of  the  debate  in  1989,  there  were 
seven  HDTV  bills  before  Congress,  over  10  dif- 
ferent committees  were  holding  hearings,  and 
countless  reports  from  special  interest  groups 
and  blue-ribbon  commissions  were  circulating 
in  Washington. 

Much  more  than  a  technical  issue,  in  the 
words  of  then-Senator  Albert  Core  (D-Tenn.), 
"HDTV  has  become  a  political  dividing  line. 
where  opposing  conceptions  of  government 
meei."  On  one  side  are  those  who  put  their  faith 
in  coordinated  plans,  supported  by  pubbc  funds 
and  the  advice  of  expens,  to  develop  critical 
technologies  that  they  believe  should  not  be  leh 
to  an  imperfect  market  to  develop.  On  the  other 
side  are  those  who  believe  that  such  plans  are 


inherently  imperfect  and  out  of  step  with  the 
emerging  high-tech  order,  and  that  govemmeni 
support  is  more  effective  when  focused  on  creat- 
ing an  environment  that  promotes  the  competi> 
live  forces  of  the  market. 

The  Japanese  and  European  HDTV  strategies 
provide  instructive  examples  of  the  planning 
mentality.  Indeed,  both  were  held  up  in  the  late 
i980s  as  models  for  what  an  American  competi- 
tiveness policy  should  emphasize:  strategic 
long-term  planning  at  the  national  level,  coordi- 
nated and  collaborative  precompetitive  R&D, 
and  strong  public  support  through  the  commer- 
cialization stage. 

HDTV  thus  became  an  important  test  case. 
For  Japan,  HDTV  represented  an  opportunity  to 
transform  its  image  from  a  follower  to  an  inno- 
vator in  high  technology.  For  the  European 
Community  (EC),  HDTV  was  the  flagship  of  its 
new  technology  policy  under  the  1986  Single 
Market  Act.  For  the  United  Sutes,  HDTV  repre- 
sented the  policy  of  the  Bush  adnunistration  to 
emphasize  the  market. 

The  American  debate  was  ohen  heated,  dri- 
ven by  the  fear  that  this  country  would  lose  its 
competitive  edge  unless  it  kept  pace  with  the 
spending  and  planning  programs  of  its  trading 
partners.  Back  in  1989  a  parade  of  industry 
'experts*  testified  on  the  dire  need  for  America 
to  wake  up  and  match  the  efforts  of  Japan  and 
Europe  in  HDTV.  Because  both  regions  had 
already  set  their  HDTV  standards  and  were 
spending  millions  to  commercialize  it.  such 
industry  heavyweights  as  Zenith  and  the 
American  Electronics  Association  (A£A)  argued 
that  without  a  comparable  program  the  United 
States  would  be  left  behind  in  the  global  high- 
tech  race. 

'If  the  United  States  does  not  choose  to  leenicr 
consumer  electronics  via  HDTV,'  warned  the  AEA. 
'the  country  as  a  whole  is  likely  to  continue  to 
experience  a  declining  worid  market  share  in  auto- 
mated manufacturing  equipment,  personal  com- 
puters, and  semiconductors.  Loss  of  these  markets 
will  contribute  to  the  cioskxi  and  eventual  toss  of  a 
US  manufacturing  base.*  To  avoid  tftis  catasoo' 
phe,  industry  representatives  called  for  a 
"well-coordinated*  $1.3  billion  HDTV  ptxigram  thai 
included  public-private  consortia,  federal  grants, 
loan  guarantees,  minuring  of  infant  industries,  and 
guaranteed  procurement  contracts  to  promote  pro- 
totype development  and  domestic  pirxhictioa 
The  Bush  administration  rejeaed  the  plan  The 
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technical  accomplishmcnis.  The  European 
Associolion  of  Consumer  Electronic 
Manufacturers  claimed  that  with  its  MAC  sys 
teni  Europe  had  a  five-year  lead  on  its  foreign 
HDTV  rivals  and  was  on  the  verge  of  having  the 
world's  finest  television  system.  Unfortunately. 
Eurofjean  taxpayers  soon  discovered  that  com- 
mercial success  requires  much  more  than  a 
working  prototype. 

The  industrial  planners  in  Japan  and  Europe 
underestimated  the  complexity  of  the  high-tech 
food  chain  and  overestnnated  their  ability  to 
coordinate  producers  and  to  play  the  role  of 
consumers.  In  Eurupe,  for  example,  equipment 
n\anufacturers  complained  they  were  unable  to 
provide  consumers  with  MAC  receivers  because 
the  downstream  chip  industry  was  too  slow  in 
developing  the  components  Whereas  in  Japan. 
HDTV  sets  were  available  but  consumers  were 
not  For  »n  average  consumer,  it  is  easy  to 
understand  why.  The  selection  of  HDTV  pro- 
grams is  limited,  only  eight  hour?  of  progranv 
ming  IS  avnilable  each  day.  and  sets  are  selling 
for  between  $7,000  and  $10,000. 

Once  cheap,  lightweight,  large  flat  panel 
screens  arrive,  consumer  interest  could  pick  up 
dramatically  But  the  necessary  advances  in 
flat-panel  displays  and  manufacturing  technolo- 
gies have  been  disappointingly  slow.  Meanwhile, 
to  the  exasperation  of  engineers  and  bureau- 
crats, consumers  seem  to  be  more  interested  in 
program  quality  and  choice  than  high  defini- 
tion. Consumer  interest  in  HDTV  may  be  further 
diluted  by  a  growing  list  of  home  entertainment 
and  computing  options  that  includes  digital, 
widescreen  services  with  up  to  500  possible  TV 
channeb  promised  by  1995;  cable  radio  with  CD 
sound;  and  interacitve  video  services  delivered 
by  a  growing  web  of  multimedia  providers 
(cable  and  software  firms,  regional  Bell  compa- 
nies, and  so  forth). 

Japan  and  Europe  were  also  surprised  by  the 
digital  revolution  and  the  pace  of  technological 
advance  in  transmission  technologies.  Rather 
than  tackle  the  problem  of  squeezing  the  HDTV 
signal  into  the  narrow  band  needed  for  over  the 
air  delivery,  both  tned  to  rush  to  the  market- 
place by  relying  iiutead  on  direct-to-home  satel- 
lite broadcasts  and  the  analog-based  technology 
of  conventional  television.  Both  were  stopped  in 
their  tracks  by  supply-side  problems.  First, 
because  of  a  series  of  launch  failures  and 
mechanical  problems,  they  had  trouble  getting 


the  necessary  satellites  in  place  Then  there  was 
the  problem  of  gelling  the  broadcasting  commu- 
nity to  fall  in  line. 

European  planners  thought,  for  example, 
that  they  had  locked  in  their  analog  standard  in 
1986  when  they  inquired  all  high-powered  TV 
satellite  broadcasts  to  use  MAC.  They  were 
wrong  Technical  advances  and  the  successful 
launch  of  the  Astra  satellite  in  1988  made  it  pos- 
sible to  transmit  TV  signals  from 
medium-power  satellites  which  were  not  cov- 
ered by  the  directive.  Efforts  to  dissuade  com- 
mercial broadcasters,  who  were  all  too  eager  to 
circumvent  Brussels'  regulatory  reach,  from 
exploiting  this  loophole  failed.  In  1989  media 
tycoon  Rupert  Murdoch  passed  over  MAC  to 
broadcast  Sky  Television,  the  first  privately 
funded  satellite  .service,  in  the  conventional  Pal 
format.  He  added  insult  to  injury  one  year  later 
when  Sky  took  over  the  only  commercial  user  of 
MAC,  British  Satellite  Broadcasting,  thereby 
crushing  MAC  hopes  in  the  United  Kingdom. 


Most  industry  experts  dismissed  dJgitaJ 
television  as  a  distant  possibility  that 
posed  no  threat  to  analog-based  HDTV 
systems.  They  were  wrong. 


Digital  transmission,  in  contrast  to  the 
Hi-Vision  and  MAC  systems,  is  compatible  with 
terrestrial  broadcasting.  It  promises  to  tesolve 
the  signal  compression  problem  and  to  thereby 
reach  more  households:  80  percent  uf  European 
homes  receive  their  signals  from  lenrsirial 
transmitters.  Most  industry  expens.  ho\»rver, 
dismissed  digital  television  as  a  distant  po<.>ibili- 
ty  that  posed  no  threat  to  analog-basrd  HDTV 
systems.  They  were  wtwng. 

Driven  by  market  pressures,  the  Ammcan 
firm  General  Instrument  shocked  the  experts 
and  changed  the  rules  of  the  game  in  1990  when 
it  presented  its  digital  HDTV  system  tor  FCC 
testing.  Not  to  be  outdone,  General  tn<;trument's 
rivals  hurried  back  to  the  labs,  and  wuhin  six 
months  four  digital  HDTV  systems  were  on  the 
table  for  FCC  consideration  Since  then, 
investors  and  policymakers  worldwide  have 
been  forced  to  confront  the  prospect  of  difntal 
HDTV  coming  on  stream  at  the  same  time  as 
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analog-based  systems. 

As  a  result  of  those  unforeseen  market  and 
technology  developments,  Japan's  much-cele- 
brated advantage  in  HDTV  has  proven  to  be  at 
best  a  hollow  victory  for  long-term  strategic 
planning.  The  analog  system  that  Japan  spent  20 
years  developing  has  been  a  commercial  failure. 
By  1993,  only  10,000  sets  have  been  sold:  indus- 
try and  government  experts  had  predicted  that 
consumers  would  buy  over  1.3  million  sets. 
Manufacturers  have  defected  from  the  Hi- Vision 
system  and  dramatically  scaled  back  their  mass 
market  dreams.  Japanese  manufacturers  are 
also  in  the  unexpected  position  of  scrambling  to 
catch  up  to  the  United  States  in  digital  transmis- 
sion and  pixKessing  technologies. 

The  European  experience  with  HDTV  was 
equally  disappointing  Heavy  subsidies  succeed- 
ed only  in  producing  an  unpopular  system  that 
became  obsolete  before  it  was  fully  implement- 
ed. 

An  Inflexible  Response.  The  failure  to 
anticipate  market  and  technology  trends  was, 
however,  only  one  part  of  the  pioblem.  A  rigid 
response  to  these  trends  when  they  became 
apparent  was  the  other.  Major  technical  and 
political  reputations  were  staked  on  the  success 


As  a  result  of  unforeseen  market  and 
technology  developments,  Japan's 
much-celebrated  advantage  in  HDTV 
has  proven  to  be  at  best  a  hollow  victory 
for  long-term  strategic  planning.  The 
analog  system  that  Japan  spent  20  years 
developing  has  been  a  commercial  fail- 


of  the  respective  Japanese  and  European  plans, 
making  any  retreat  difficult.  Both  regions  fell 
victim  to  the  dilemma  facing  a  bride  and  groom 
ready  to  walk  down  the  aisle  surrounded  by 
their  friends  and  business  associates.  Suddenly 
it  becomes  clear  that  they  an;  not  compatible. 
Do  they  continue  the  walk  out  of  obligation  and 
fear  of  embarrassment?  Or  do  they  acknowledge 
the  change,  cut  their  los.ses,  and  thereby  limit 
the  long-term  damage? 

In  Europe,  equipment  manufactures  went  for 


the  first  option.  They  wanted  to  protect  their 
investments  in  analog  HDTV  and  were  unwilling 
to  respond  to  the  incompatible  digital  advances 
emerging  hom  American  and  European  labora- 
tories (such  as  National  Tmnscommunications 
and  HD-Divine).  Rather  than  suffer  severe  politi- 
cal embarrassment,  the  Commission  for  three 
years  after  the  General  Instruments  break- 
through also  resisted  letting  go  of  its  incompati- 
ble approach  to  the  marketplace.  Through  1992 
the  Commission  continued  trying  to  marry  its 
MAC  strategy  to  an  unwilling  market  with  pro- 
posals to  close  the  satellite  loophole  and  a  $1 
billion  dollar  action  plan. 

Both  proposals  were  beaten  back  by  oppo- 
nents in  the  United  Kingdom,  consumer  groups, 
and  commercial  broadcasters  like  the  French 
company  Canal  Plus.  Andre  Rouselet,  the  head 
of  Canal  Plus,  humiliated  planners  in  Paris  and 
Brussels  last  fall  when  he  announced  that  "MAC 
is  dead*  and  digital  is  the  way  forwardi  The 
de-nonstration  and  slogan  from  ('the 
Scandinavian  HD-Divine  group,  'digital  terres- 
trial HDTV  before  the  year  2000,*  also  mocked 
the  EC  claim  that  digital  would  not  be  possible 
until  the  twenty-first  century.  EC  officials  finally 
conceded  commercial  and  regulatory  defeat  last 
spring  when  they  cut  their  losses  and  aban- 
doned their  seven-year-old  MAC  HDTV  strategy. 

Japan's  strategic  retreat  was  somewhat  faster 
and  almost  silent  by  comparison.  As  one  chip 
maker  put  it  in  1992.  'Officially,  nobody  can  tell 
you  the  future  is  digital  because  we  Japanese 
spent  too  much  money  to  develop  analog 
HDTV.'  The  closest  official  pronouncement 
came  in  June  1992  when  Kazuhiku  Nishi,  a 
member  of  an  industry  advisory  group  to  the 
Ministry  of  Postal  and  Telecommunications 
(one  of  the  major  HDTV  players  in  Japan),  was 
permitted  to  tell  an  Massachusetts  Institute  of 
Technology  symposium  that  consumer  demand 
for  "personalized  television  (remote  theater  and 
mieractivc  services)  requires  a  strategic  retreat" 
from  analog  HDTV.  Japanese  firms  are  now 
openly  focused  on  digital  research  and  forming 
partnerships  with  foreign  firms  to  develop  an 
international  standard. 

What  the  Europeans  will  do  next  is  less  clear. 
Stung  by  the  failure  of  its  HDTV  strategy,  the 
EC  is  going  through  an  intensive  internal  review 
of  its  technok)gy  policies.  The  new  EC  commis- 
sioner in  charge  of  HDTV,  Martin  Bangertnann, 
is  also  pushing  the  EC  to  change  course  and 
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accept  global  (ralhrr  than  idiosyncratic)  stan 
dards,  even  if  it  requires  accepting  American 
digital  technology  as  the  basis  for  thai  family  of 
standaj-ds. 

Bui  protectionist  and  regulatory  tendencies 
die  hard  in  Brussels.  The  EC  has  put  together  a 
European  Launch  Group  for  Digital  Video 
Broadcasting  that  is  Itfd  by  the  German  Postal, 
Telegraph,  and  Telephone  Administration.  The 
goal  is  a  European  digital  standard  supported  by 
an  action  (subsidy)  plan.  The  approach  follows 
the  flawed  MAC  approach  first  collaborate  to 
gel  a  politically  acceptable  standard,  try  to 
impose  the  standarxi  on  the  market  with  another 
mandatory  directive,  and  then  develop  the  hard- 
ware. Competition  and  diversity  are  not  high  on 
the  list  of  priorities. 

Technology  and  market  developments  in  pay 
TV  and  satellite  services  also  seem  likely  to  over- 
take whatever  standard  the  group  finally 
accepts.  Canal  Wus  and  Murd<»ch's  News  Corp 
are  not  waiting  for  the  EC.  Instead  they  are 
already  working 'together  and  with  American 
firms  to  introduce  digital,  multichannel  services 
by  the  mid-1990s  while  bureaucrats  in  Bonn, 
Brussels,  and  Pans  were  siill  busy  burying  MAC. 
Ironically,  the  EC  has  demonstrated  that  grid- 
lock can  be  good.  Indeed,  the  EC's  slow  pace 
may  be  Europe's  secret  productivity  weapon  if  ii 
allows,  as  in  the  HO  MAC  case,  the  private  sec- 
tor time  \o  develop  rival  strategies.  Those  strate- 
gies then  may  serve  as  ammunition  to  check  the 
plans  of  Brussels'  bureaucrats  that  threaten  to 
stifle  innovation  or  blunt  competition. 

The  United  Stales  should  also  be  wary  about 
becoming  inflexible.  Though  it  took  an  indirect 
approach  to  the  first  major  step  of  HDTVs  com- 
mercial development,  regulators  are  involved 
and  there  is  the  risk  of  the  United  States'  becom- 
ing too  attached  to  an  HDTV  vision  that  may  not 
niatch  the  market's  timeline.  To  its  credit,  the 
FCC  has  adjusted  its  original  timeline  for  an 
HDTV  terrestrial  standard  several  times  to  take 
into  account  the  need  for  participants  to 
upgrade  their  systems  after  the  first  round  of 
testing.  Equal  or  more  caution  seems  in  order 
when  implementing  whatever  system  is  selected 
so  that  the  interaction  of  consumers  and  the 
broadcasting  community  (rather  than  regula- 
tors) determines  whether  the  market  is  ready  for 
HDTV.  Like  that  of  the  EC,  the  influence  of  the 
FCC  may  be  curbed  by  market  developments  in 


cable  and  satellite  distribution  that  preempt  its 
choice  for  a  transmission  standard. 


Industrial  policy  advocates  still  don't 
get  it:  government  targeting  is  not  keep- 
ing pace  with  the  high-tech  market- 
place. Pre«licting  the  future  and  which 
individual  industries  arc  going  to  "domi- 
nate the  twenty-first  century"  has  even 
the  experts  confused. 


HDTV  Lessons  for  the  United  States 

There  is  little  indication  that  Washington  has 
learned  anything  from  the  HDTV  expenmcut  in 
opposing  conceptions  of  government.  Japan  and 
Europe  are  victims  of  theu-  faith  in  industrial 
planning.  Yet  Bush's  "just  say  no'  stance  to 
industrial  targeting  has  been  replaced  by 
Clinton's  'let's  take  a  look."  And  a  report  on 
HDTV  from  the  private  Council  on 
Competitiveness  suggests,  for  instance,  that 
more  (not  less)  coordination  and  planning  by 
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Economic  nationalism  is  out  of  step  with  a 
world  in  which  information,  money,  and  tech- 
nology can  zip  around  the  world  with  little 
rcgaixl  for  the  tools  of  national  economic  man- 
agement. There  is  nothing  about  a  standaid  that 
would  prevent  a  Sony,  a  Samsung,  or  a  Hitachi 
from  building  bo.xes  that  are  better  than  sets 
made  by  American  or  European  firms.  There  is 
also  no  guarantee  that  government  research 
supFK>rt  will  translate  into  domestic  pioduction. 
There  is  no  guarantee  that  the  company  or 
country  that  advances  and  owns  a  technology 
will  do  the  manufacturing  There  is  also  no 
guarantee  against  something  better  coming 
along  before  the  technology  reaches  the  com- 
mercial product  market. 

This  world  of  HDTV  and  other  advanced 
technology  products  will  be  marked  not  by 
national  boundaries,  but  by  a  bewildering  web 
of  international  research,  uade,  investment,  and 
production  relationships.  Already  in  HDTV 
international  alliances  have  formed  between 
European,  American,  and  Japanese  firms  m 
fields  ranging  from  chips  and  displays  to  trans- 
mission technologies  and  information  systems 
(see  chart). 

Driven  by  competitive  imperatives  (to  pool 
risk,  exploit  complimentary  strengths,  and 
explore  new  markets),  major  corporations  are 
developing  global  strategies  and  international 
alliances  at  an  unprecedented  pace — more  than 
900  reported  since  the  mid-1980s.  To  make  mat- 
ters more  confusing  for  would-be  planners,  a 
rising  portion  of  foreign  trade — over  50  percent 
by  some  estimates — is  not  international  com- 
merce in  the  traditional  sense,  but  transfers 
across  national  borders  within  a  single  company 
such  as  IBM  or  Texas  Instruments. 

This  system  of  complex  interdependence 
doesn't  lend  itself  to  easy  definitions  of  an 
Ameiican  firm,  an  American  technology,  or  even 
an  American  product.  Like  today's  autos.  lomor 
row's  HDTVs  and  other  advanced  technology 
products  will  include  designs,  software,  and 
components  from  around  the  world— often 
themselves  the  result  of  an  international 
alliance.  As  John  Young  of  Hewlett  Packard  put 
it,  "whatever  the  technology  that  is  develojjed.  in 
whatever  country,  well  be  going  after  it  for  our 
products." 

Transfers  of  knowledge,  investments,  and 
engineers  within  firms  and  across  borders  are 
essential  to  technological  advancement  and  are 


at  odds  with  the  nationalist  notion  of  technology 
as  a  physical  asset  that  should  be  grown  and 
kept  at  home.  Europe  learned  this  lesson  the 
hard  way  in  HDTV.  It  is  time  for  economic 
natiotialists  in  the  United  States  to  leant  from 
their  mistakes.  Outdated  notions  of  high  tech 
planning  should  be  given  a  rest. 

In  an  imperfect  world  v^ith  few  guarantees,  a 
more  pragmatic  strategy  is  needed:  focus  on 
what  you  know  works  and  what  you  have  a 
chance  of  controlling.  If  advancing  a  technology 
is  the  objective.  HDTV  has  proved  the  value  of 
promoting  competition.  If  boosting  national 
prosperity  is  the  objective,  the  high-tech  arena 
growing  up  around  HDTV  and  other  critical 
technologies  suggests  that  the  success  of  an 
individual  firm  or  technology  is  the  wrong  place 
for  government  to  look.  Both  are  internationally 
mobile  and  increasingly  beyond  federal  control. 

Let's  stop  daydreaming  about  industrial  plan- 
ning and  wake  up  to  the  new  realities  (dare  we 
say  opportunities?)  of  high-tech  compctitio^. 
Perhaps  then  sensible,  practical  policies  that  can 
move  the  nation  forward  will  have  a  fighting 
chance. 
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LESSONS  FKOM  HDTV 


Selected  HDTV  and  inf ormatfon  Technology  AJBanoes 


HDHTVCNp* 


TcM*  haaunirti  -  R^u,  NHK  Sony.  HbcH 
LSIU^  -Smyo 
L9Lo^VL9  -  lOJ9«wHOsii|MrtnlndudkigMi(aWitoE)KMcbduMrtalCa.. 
rCC.  MM>MM.  Shap.  Ptanar.  El .  md  Vlcte 


FlM  Pmcl  and  HDTV  Dlipiiyt 


BM 


ToMU 


RicChip* 


Fv#Du.T<MMba 
hVS  -  NEC.  Sony 
HP-  HRachLOH 


Odtcj  Swiiteondurtof*  . 


ATtiT  -  NEC  (DRAMS) 
T1  -  Hkad*  (DRAMS) 
BM  -  T<MMba.SiaMm  (PRAMS) 


CormnWT  Ehctrantca/Coinpuwn 


Knj  -  M«iuMu.|tCCToMb« 
A(i(^  XrtiT.  Metorob  -  Sen).  MMsuMia.  PMpc  (acAoon  «anlatd4 
Kalnfa  Lata  -  MtauUM.  KKacM  ToiMa 


hccraohc  Mote 


S*9iEf«epnK  —  Tibc  Wamcr  and  TilaoonnwitcabacB  to  ddMr 
vtdngBOHa  «ta  caUe 
Fi^bu  —  naaimating  «>Mi  RBOCt  ts  prevkk  adwnced  wM^ 

oqt^nant  foi  Mdaofiodonind  nrvlcs 
ToaMba  —  SdoaOc  Adsaa  to  dasalap  Mgh  capacky  Hmgfeiab  igc 


experts  will  let  the  United  States  avoid  the  mis 
takes  made  abroad  in  HDTV.  The  apparent  hope 
is  that,  by  requiring  c<AisuItations  between 
industry  and  federal  agencies,  only  the  best 
plans  for  strategic  industnes  will  be  supported 
with  public  funds. 

Industrial  policy  advocates  still  don't  get  it 
govemmeni  targeting  is  not  keeping  pace  with 
the  high-tech  marketplace.  Predicting  the  future 
and  which  individual  industries  are  going  to 
"dominate  the  twenty-first  century"  has  even 
industry  experts  confused.  AT4T  Chairman 
Robert  Allen  has  remarked  that  "the  indus- 
tries— computer,  communications,  and  enter- 
tainment— are  all  moving  so  fast  that  I  can't  be 
knowledgeable  as  to  where  they  are  all  going  or 
where  theyll  all  converge."  The  range  of  digital 
possibilities  is  so  puzzling  that  many,  like 
AT&T,  have  abandoned  efforts  to  focus  on  any 


one  technology  like 
HDTV.  Would  be 
strategic  planners 
in  Washington 
should  take  note. 

An  important  les- 
son from  HDTV, 
that  one  would 
have  hoped  would 
be  obvious  to  the 
U.S.  government,  is 
that  competition 
works  In  HDTV, 
the  case  of  even 
coordinated  gov- 
ernment plans 
made  in  the  early 
1980s  failed.  The 
United  States 
showed  that  push- 
ing competition 
over  collaboration 
can  advance  tech- 
nologies beyond 
the  limits  industry 
experts  considered 
possible.  The  duph- 
cation  of  effort  was 
more  than  offset  by 
the  exploration  of 
different  approach- 
es that  increased 
the  rate  of  techno- 
logical progress 
and  the  spillovers  for  a  range  of  firms  in  digital 
information  technologies. 

The  U.S.  experience  in  HDTV  provides  a 
home  grown  model  and  a  practical  strategy  that 
could  work  for  whatever  technologies  arc 
deemed  to  be  worthy  of  'special  attention  '  It 
could  also  provide  a  needed  dose  of  humility  fo( 
Washington's  aspiring  industrial  planners 

Congressional  pressure  to  do  more  will  no 
doubt  continue.  But  the  Clinton  administration 
should  heed  a  second  warning  in  HDTV  about 
the  increasingly  global  nature  of  manv 
high-technology  industries  and  the  difficulties  of 
designing  more  active  pohcies  to  foster  national 
participation.  Efforts  like  Europe's  to  use  sian 
dards  and  subsidies  to  limit  foreign  competition 
are  increasingly  prone  to  failure  as  they  collide 
with  the  unpleasant  realities  of  global  competi 
tion 
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Mr.  GUTKNECHT  [PRESIDING].  Dr.  Hudgins? 

STATEMENT  OF  DR.  EDWARD  HUDGINS,  DIRECTOR  OF 
REGULATORY  STUDIES,  CATO  INSTITUTE,  WASHINGTON,  D.C. 

Dr.  Hudgins.  Thanks  a  lot.  By  the  way,  I  am  also  the  Senior 
Editor  of  Regulation  Magazine  in  which  you  published  your  study 
on  HDTV. 

I  want  to  thank  the  committee,  first  of  all,  for  the  opportunity 
to  testify.  I  will  just  focus  very  briefly  on  some  of  my  main  prob- 
lems I  have  mainly  with  the  ATP  is  what  I  am  focusing  on  here. 

First  of  all,  a  kind  of  conceptual  problem.  These  handouts  are 
often  justified  by  the  fallacy  of  focusing  simply  on  the  recipients  of 
the  handouts. 

Now  bureaucrats  handing  out  taxpayers'  dollars  often  justify 
their  program  based  on  two  facts. 

Number  one,  that  the  recipients  of  funds  like  the  fact  that  they 
are  getting  the  funds; 

Number  two,  that  the  recipients  spend  the  money  on  something 
which  most  people  would  approve  of. 

But  the  problem  is,  this  is  not  necessarily  a  good  way  to  do  gov- 
ernment policy.  You  can  literally  justify  dropping  money  from  a 
plane  over  Washington,  D.C,  and  tracing  each  dollar  to  a  particu- 
lar recipient. 

You  would  find  the  recipients,  number  one,  like  the  fact  that 
they  are  receiving  a  free  good. 

And,  number  two,  you  would  probably  find  that  they  spend  the 
money  on  things  of  which  we  would  approve — for  example,  food, 
new  shoes,  perhaps  they  would  invest  it  in  their  laundromat  or 
their  small  enterprise  and  we  would  all  applaud  them  for  that. 
This  is  not  necessarily  a  good  public  policy. 

By  the  way,  I  would  add,  incidentally,  that  the  government 
would  probably  take  credit  for  everyone's  prosperity  who  picked  up 
a  few  dollars  because  they  had  spread  it  around. 

And  number  four,  this  approach  would  not  account  for  alter- 
native uses  of  the  funds,  which  actually  does  get  into  some  of  the 
things  we  are  talking  about  today  more  specifically. 

A  second  problem,  or  issue,  I  would  say,  the  markets  do  in  fact 
work  very  well.  In  addition  to  what  Cynthia  has  mentioned,  I 
would  point  out  the  fact  that  the  pharmaceutical  industry  now 
spends  about  $390  million  to  bring  a  new  product  to  market  over 
a  five  to  seven  year  period. 

Now  I  just  use  that  as  an  example  that  businessmen  often  do 
look  long  term. 

Number  three,  bureaucrats  have  no  unique  abilities  better  than 
those  of  private  investors  or  entrepreneurs  to  pick  winners  and  los- 
ers. 

It  is  not  by  virtue  of  their  keen  ability  to  spot  future  market 
needs,  or  their  creative  talents  for  inventing  new  products  or  serv- 
ices, that  bureaucrats  disperse  government — that  is,  taxpayers 
funds. 

Now  you  will  often  find  winners  and  losers.  In  the  fi"ee  market 
you  will  find  certain  enterprises  that  come  up  with  great  ideas  that 
are  never  taken  up.  You  also  find  lots  of  enterprises  that  get 
money,  and  the  investment  turns  out  to  be  bad. 
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The  point  is,  there  is  no  evidence  that  federal  bureaucrats, 
whether  with  expert  boards  or  not,  can  do  this  better  than  the  pri- 
vate sector.  Now  let  me  be  blunt  here. 

If  the  bureaucrats  and  the  political  appointees  have  such  abili- 
ties, they  will  go  ahead  and  start  a  consortium,  raise  a  couple  hun- 
dred million  dollars,  pass  it  out  and  make  a  lot  of  money.  If  they 
can't  do  that,  then  I  am  sort  of  dubious  to  think  they  can  do  it  with 
government  money. 

Fourth,  if  you  look  at  the  record  of  government-directed  invest- 
ment you  find  it  is  not  particularly  good. 

In  the  1970s — and  I  think  these  numbers  actually  go  into  the 
1980s  when  I  did  them  originally  a  couple  of  years  ago — the  Com- 
merce Department  issued  $1.23  billion  in  loans  and  in  loan  guaran- 
tees of  various  sorts. 

Not  even  half  were  paid  back.  The  Economic  Development  Ad- 
ministration lent  out  $471  million. 

They  have  received  $60  million  in  paybacks  to  date,  and  the 
amounts  that  they  are  carrying  on  the  books  are  probably  grossly 
overstated. 

I  point  out  that  in  the  1960s  a  critical  technology  demanding  gov- 
ernment assistance  was  the  Supersonic  Transport  Plane.  The  Fed- 
eral Government  spent  $920  million  on  that  before  they  mercifully 
killed  the  project. 

The  Europeans  put  a  lot  of  money  into  it.  They  now  have  a  Su- 
personic Transport  Plane. 

The  French  and  the  British  still  have  not  broken  even.  They  still 
have  not  paid  off  all  of  their  investment  cost.  It  was  a  boondoggle. 
HDTV  is  another  example. 

By  the  way,  I  point  out  that  the  Europeans  do  not  export  per- 
sonal computers  and  software  to  us  not  because  we  have  trade  bar- 
riers, but  because  our  entrepreneurs  were  better.  They  were  busy 
funneling  investment  dollars  into  other  things.  The  point  is,  the 
record  is  mixed  at  best. 

Another  thing  I  will  mention,  a  problem,  as  has  been  mentioned 
earlier  by  one  of  the  Members,  is  that  a  lot  of  these  funds  I  would 
classify  as  "corporate  pork." 

3M  received  over  five  years  $6.1  million;  BP  Chemicals — these 
are  the  1994  numbers — $5.2  million  over  four  years;  Caterpillar,  $3 
million  over  three  years;  Texas  Instruments,  $2.2  million  over  28 
months;  DuPont  Fibers,  $9.6  million  over  five  years;  IBM  $1.9  mil- 
lion over  three  years;  and  so  forth. 

The  point  being  that  a  lot  of  this  can  only  be  classified  as  cor- 
porate pork.  Mr.  Reich  has  called  it  that,  and  I  hope  the  Adminis- 
tration will  take  this  into  account. 

Since  I  am  coming  to  the  end  of  my  time,  I  just  want  to  finish 
up  by  calling  your  attention  to  testimony  before  this  subcommittee 
two  years  ago,  specifically  on  March  25th,  1993,  by  Dr.  T.J.  Rogers, 
the  president  and  CEO  of  C3^ress  Semiconductor. 

Dr.  Rogers  pointed  out  before  this  committee  that  his  company 
stood  to  make  a  lot  of  money  if  we  followed  through  on  many  of 
the  proposals  that  the  Clinton  Administration  was  putting  forward 
at  that  time. 

Mr.  Rogers  then  came  out  and  said,  we  do  not  want  your  help, 
we  do  not  want  your  money,  and  explained  why  in  the  testimony 
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as  weU.  *'"'^'  "^  ^^'^^^"y  gave  some  of  the  reasons  I  have  given, 

This  is  not  in  my  written  remarks,  but  I  will  iust  end  bv  savin  a 
we  do  have  a  problem  in  this  country  with  over  ri^latM  !X^ 

nn?n?f  ^^^'•'J''  ^^^1^^^  ^^^  the  liability  problem  and  so  forth  will 
not  necessarily  guarantee  that  any  given  entrepreneur  will  be  aWe 
to  fund  his  project,  but  it  will  bring  down  the  cost,  and  indeed  it 
ZL^^^F  ^?  r^^'^'  the  capital  pool,  and  I  think  it  wm  allow  bus 
nesses  to  take  more  risks  and  to  make  better  investments  and  to 
keep  us  on  the  cutting  edge  of  technology.  i-nients  ana  to 

I  thank  you  for  your  attention. 

[The  prepared  statement  of  Dr.  Hudgins  follows  ] 
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TESTIMONY 

Dr.  Edward  L.  Hudgins 

Director  of  Regulatory  Studies 

Cato  Institute 

U.S.  House  of  Representatives 

Connnittee  on  Science 

Subconmittee  on  Technology 

On  the  Advanced  Technology  Program 

March  23,  1995 

I  want  to  thank  the  committee  for  the  opportunity  to  testify 
today  on  proposed  expenditures  for  the  Commerce  Department's 
National  Institute  of  Standards  and  Technology. 

The  Clinton  administration  is  seeking  $491  million  for  the 
Advanced  Technology  Program  (ATP)  for  FY  1996,  up  from  the  $431 
million  in  projected  expenditures  for  FY  1995.  Further,  the 
administration  is  seeking  $147  million  for  the  Manufacturing 
Extension  Partnership  (MEP)  for  FY  1996,  up  from  some  $91  million 
in  the  current  fiscal  year. 

These  expenditures  are  examples  of  unneeded  corporate 
welfare,  wasted  in  a  market  that  already  produces  world-class 
technology.  It  is  of  such  expenditures  that  budget  deficits 
measured  in  the  hundreds  of  billions  of  dollars  are  made. 

I  suggest  that  the  correct  level  of  expenditure  for  these 
programs  is  zero.  The  reasons  why  are  as  follows: 

1)  These  handouts  are  justified  by  the  fallacy  of  focusing 
on  the  recipients. 

Bureaucrats  handing  out  other  people's  money  often  justify 
their  programs  based  on  two  facts:  First,  that  the  recipients  of 
the  funds  approve  of  the  handouts;  and  second,  that  the 
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recipients  spend  that  money  on  something  of  which  most  people 
approve.  And  I  suspect  much  of  the  testimony  that  you  will  hear 
in  favor  of  the  ATP  and  MEP  will  be  based  on- -I  would  say  bogged 
down  in- -these  two  facts. 

But  these  facts  are  true  almost  by  definition  for  every 
federal  government  handout .  Most  individuals  receiving  free  goods 
are  pleased  to  have  them  and  would  like  the  handouts  to  continue. 
If  one  dropped  money  from  a  plane  over  Washington  and  traced  each 
dollar,  one  would  find  first  that  everyone  picking  up  the  money 
was  happy  to  have  it,  and,  second,  that  most  individuals  spend 
the  money  in  ways  we  approve,  for  example,  to  purchase  food  or 
shoes,  or  to  invest  in  a  small  business.  But  this  would  not  be 
good  public  policy. 

If  these  are  the  only  arguments  in  favor  of  a  particular 
government  expenditure,  including  the  ATP  and  MEP,  they  are  not 
sufficient . 

2)  The  market  works  well  without  government  handouts. 

The  private  sector  is  the  principal  engine  of  this  country's 
multi-trillion  dollar  economy,  not  government  handouts.  In  the 
area  of  advanced  commercial  technologies,  that  is,  the  high-tech 
revolution  of  the  past  15  years,  the  private  sector  already  does 
a  world-class  job  in  developing  new  products  and  technologies. 
Thus,  ATP  is  unnecessary. 

The  way  a  market  system- -as  opposed  to  a  corporatist  or 
socialist  system- -works  is  that  if  there  is  a  prospect  for  a 
profit,  entrepreneurs  will  risk  investing  in  order  to  reap 
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profits.  For  example,  the  cost  of  bringing  a  new  pharmaceutical 
product  to  market  is  now  on  average  $390  million.  Yet  drug 
companies  make  such  investments.  If  there  is  a  profit  to  be  made, 
entrepreneurs  will  act  with  or  without  government  handouts. 

3)  Bureaucrats  have  no  special  talent  for  picking  winners 
and  losers. 

Federal  bureaucrats  have  no  unique  abilities,  better  than 
those  of  private  investors  and  entrepreneurs,  to  pick  winning 
companies  and  technologies.  It  is  not  by  virtue  of  their  keen 
abilities  to  spot  future  market  needs  or  their  creative  talents 
for  inventing  new  products  or  services  that  bureaucrats  acquire 
power  to  disburse  investment  funds.  It  is  by  virtue  of  their 
ability  to  function  well  in  a  rule-bound  organization  that  is 
insulated  from  market  forces,  or  their  ability  to  secure  a 
political  appointment.  If  anything,  one  should  suspect  that  the 
capacities  that  make  for  successful  bureaucrats  and  politicians 
would  make  dull,  incompetent  entrepreneurs. 

To  put  it  bluntly,  if  bureaucrats  and  political  appointees 

did  have  special  abilities  to  pick  winners  and  losers,  they  would 

become  entrepreneurs  or  would  work  for  entrepreneurs,  and 

actually  produce  the  new  products  for  which  they  claim  consumers 

clamor.  They  would  put  their  own  money,  not  taxpayers',  and  their 

creativity  and  energy,  where  their  mouths  are. 

It  is  important  to  note  that  bureaucrats  tend  not  to 

discover  the  Steve  Jobs  and  the  Bill  Gates  of  the  world. 

4)  The  government's  record  o£  success  in  subsidizing 
enterprises  is  abysmal . 
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Here  are  offered  but  a  few  example  of  this  history. 

*In  the  1970s  Department  of  Commerce,  which  oversees  ATP  and 
MEP,  issued  $1.23  billion  in  loans  and  loan  guarantees 
through  various  programs.  Not  even  half  were  paid  back.  The 
American  taxpayers  lost  over  $650  million.  And  those  loans 
still  carried  on  the  books  are  of  questionable  value.  For 
example,  the  Economic  Development  Administration  at 
Commerce,  which  lent  $471  million  in  the  1970s  but  has 
recovered  only  $60  million  to  date,  recently  sought 
congressional  approval  to  sell  off  some  of  its  bad  loans  for 
less  than  ten  cents  on  the  dollar. 

*0n  the  more  focused  issue  of  advanced  technology,  recall 
that  the  Supersonic  Transport  (SST)  plane  in  the  1960s  was 
considered  a  "crucial"  commercial  technology  and  gobbled  up 
$920  million  in  taxpayer  dollars.  The  result:  Congress 
mercifully  put  the  project  out  of  its  misery  in  1973.  The 
benefit  to  the  public:  None.  By  contrast,  the  governments  of 
France  and  Britain  continued  to  fund  their  SST.  Now  they 
operate  a  few  of  these  planes  at  a  huge  loss  and  have  not 
even  come  close  to  covering  the  costs  of  development . 

♦High  Definition  Television  (HDTV)  is  one  of  the  clearest 
failures  of  the  government's  targeted  handouts.  Japanese 
businesses,  with  subsidies  that  totaled  $1  billion  from 
their  government,  in  the  late  1980s  sought  to  develop  HDTV 
using  existing  analog-  technology.  Thomson  Consumer 
Electronics  of  France,  a  subsidiary  of  that  country's  state- 
owned  Thomson  S.A.,  received  around  $1  billion  to  develop  a 
similar  system.  American  firms  sought,  but  were  denied  by 
the  Bush  administration,  $1.2  billion  in  subsidies  to 
compete  with  these  foreign  rivals.  The  U.S.  government  in 
the  end  probably  spent  $200  million  for  miscellaneous 
research  and  feasibility  studies.  As  a  result  of  being 
denied  massive  subsidies,  American  companies  were  forced  to 
develop  an  even  better,  more  efficient  form  of  HDTV. 

*Zenith  and  American  Telephone  and  Telegraph  invented  a 
fully  digital  system  that  made  the  analog  Japanese  and 
European  systems  obsolete  before  they  even  went  into 
production.  Japan  has  announced  that  it  will  abandon  its 
system,  losing  its  $1  billion  in  government  funds  and 
private  investment,  and  adopt  the  American  system.  The 
French  firm  also  lost  over  $1  billion.  If  the  Bush 
administration  had  listened  to  those  seeking  subsidies,  all 
countries  would  be  working  with  inferior  technologies,  and 
American  firms  would  be  just  a  few  among  the  many  mediocre. 


5)  The  ATP  is  indeed  a  high-tech  version  of  the  Small 
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Business  Administration  (SBA) :  wasteful  and  countexproductlve. 

The  ATP  has  been  called  a  high-tech  version  of  the  SBA.  This 
is  a  good  analogy  because  SBA  has  an  abysmal  record,  with  a 
default  rate  of  around  20  percent.  Some  99.8  percent  of  American 
small  businesses  do  not  receive  SBA  assistance.  As  long  ago  as 
1963  Life  magazine  described  SBA  as  "an  almost  brand-new  device 
for  soaking  up  money  and  getting  rid  of  it." 

6)  The  proposed  ATP  expenditures  are  the  kind  of  corporate 
welfare  against  which  the  Clinton  administration  inveighs. 

Even  when  an  investment  does  promise  to  pay  off  and  there 
are  willing  private  investors,  businesses  often  are  still  willing 
to  defray  expenses  by  accepting  handouts  taken  from  taxpayers; 
and  the  federal  government  is  willing  to  transfer  such  funds  so 
that  politicos  can  curry  favor  with  recipients  and  claim  to  be 
friends  of  business.  Labor  Secretary  Robert  Reich  correctly 
denounces  such  handouts  as  corporate  welfare.  Yet  the  Clinton 
administration  still  wishes  to  hand  out  such  welfare  through  ATP. 
Among  the  1994  recipients  of  corporate  welfare: 

*3M-3M  Center  received  6.1  million  over  five  years  to 
develop  film  technologies  to  replace  aircraft  paint; 

*BP  Chemicals  received  $5.2  million  over  four  years  to 
develop  dual-purpose  ceramic  membranes; 

•Caterpillar  Inc.  received  $3  million  over  three  years  to 
develop  engineered  surfaces  for  rolling  and  sliding 
contacts; 

♦Texas  Instruments  received  $2.2  million  over  28  months  for 
a  single-chip  receiver  front-end  with  integrated  filters, 
and  $2  million  over  three  years  for  ultra-low  k  dielectric 
materials  for  high-performance  interconnects; 
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♦DuPont  Fibers  received  $9.6  million  over  five  years  for 
thermoplastic  composites  for  structural  applications; 

*IBM  received  $1.9  million  over  three  years  for  a  framework 
for  enhancing  computer-integrated  manufacturing; 

*Xerox  Corporation  received  $1.8  million  over  three  years 
for  reusable  performance-critical  software  components. 

These  are  hardly  new,  poverty-stricken,  desperately 

struggling  businesses  that  cannot  fend  for  themselves  without 

corporate  welfare. 

7)  The  funding  decisions  for  these  handouts  are  often  based 
on  political  concerns. 

The  list  above  of  large  corporations  receiving  funds  is 
enough  tc  suggest  that  political  influence  plays  a  part  in 
distributing  largess. 

8)  Some  businessmen  do  realize  that  corporate  welfare  in  the 
end  only  harms  them  and  the  economy. 

On  March  25,  1993  Dr.  T.J.  Rodgers .  President  and  CEO  of 

Cypress  Semiconductor  Corp.  testified  before  the  House  Committee 

on  Science,  Space  and  Technology,  Subcommittee  on  Technology, 

Environment  and  Aviation  on  government  subsidies  for  high-tech 

innovations.  After  showing  several  of  his  company's  products, 

Rodgers  observed  that  "we  would  benefit  greatly  if  billions  of 

taxpayer  dollars  were  showered  on  the  various  technology  projects 

favored  by  the  Clinton  administration."   He  then  made  his  main 

point : 

But  I  am  here  to  say  that  such  subsidies  will  hurt  my 
company  and  our  industry.  Why?  Because  they  represent  tax- 
and-spend  economics- -a  brand  of  economics  that  is  a  known 
failure.  I  do  not  want  handouts.  The  men  and  women  of  our 
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company  do  not  want  handouts.  And  if  Congress  wants  to  help 
American  high  technology,  handouts  are  the  wrong  way  to  go. 

This  is  the  attitude  that  businesses  and  Congress  should 
take  towards  technology  policy.   I  call  your  attention  to  this 

testimony. 

9)  The  U.S.  Constitution  does  not  allow  for  government 
subsidies  of  private  commercial  endeavors. 

I  realize  that  to  bring  up  the  U.S.  Constitution  in  the  U.S. 
Congress  is  a  bit  of  an  anachronism.  But  I  believe  that  if  we  are 
to  reestablish  a  republic  of  limited  government  in  this  country, 
we  must  refer  to  the  law  upon  which  it  was  and  should  be  based. 

Article  I,  section  8,  [3]  of  the  Constitution  gives  Congress 
the  power  "To  regulate  Commerce  ...  among  the  several  States..." 
This  was  meant  to  allow  the  federal  government  to  remove  trade 
barriers  between  states.  In  this  century  the  federal  government 
has  used--!  should  say  misused- -this  power  to  regulate  the  way 
entrepreneurs  actually  run  their  enterprises.  But  it  is  an 
unreasonable  stretch  to  maintain  that  this  paragraph  implies  that 
the  government  regulates  by  passing  out  taxpayer  dollars  to 
favorite  industries. 

Article  I,  section  8,  gives  Congress  the  power  "To  promote 
the  Progress  of  Science  and  useful  Arts,  by  securing  for  limited 
Times  to  Authors  and  Inventors  the  exclusive  Right  to  their 
respective  Writings  and  Discoveries."  This  quite  clearly  refers 
to  protection  of  intellectual  property  rights,  not  to  passing  out 
checks  to  favored  industries. 
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Summary 

The  bottom  line  is  that  federal  government  handouts  to 
businesses  through  the  ATP  are  not  needed.  The  kind  of 
government -business  partnerships  promoted  by  the  MEP  have  some 
unique  problems  of  their  own  but,  on  the  whole,  the  above 
criticisms  apply  to  these  as  well. 

If  Congress  is  to  cut  federal  spending,  subsidies  like  these 
should  go.  And  if  the  Clinton  administration  is  to  cut  corporate 
pork  and  welfare,  it  should  join  Congress  in  these  cuts. 
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Mr.  GUTKNECHT.  Thank  you,  Dr.  Hudgins. 

We  have  got  to  go  over  and  vote.  So  I  am  going  to  call  a  recess 
for  15  minutes.  I  noticed  when  you  were  talking,  some  of  the  panel- 
ists on  your  left  were  wrinkling  their  noses. 

The  first  question  I  am  going  to  ask  when  we  come  back  is  for 
some  of  the  other  folks  to  respond  to  some  of  the  points  that  you 
have  made. 

So  we  are  going  to  take  a  15-minute  recess  so  the  Members  can 
vote  and  you  can  catch  your  breath. 

[Recess.] 

Mr.  GUTKNECHT  [PRESIDING].  I  will  call  the  committee  back  to 

order. 

Before  we  had  to  recess,  I  indicated  that  I  noticed  that  several 
of  the  panelists  were  wrinkhng  their  noses  with  some  of  the  com- 
ments from  Ms.  Beltz  and  Dr.  Hudgins. 

I  am  wondering  if  any  of  you  would  like  to  respond  to  some  of 
the  comments  they  made  before  we  broke  relative  to,  and  I  think 
one  of  the  interesting  comments  was  first  of  all  about  the  high  den- 
sity television  and  the  rush  several  years  ago  for  federal  grant 
money  to  go  forward  with  that. 

Then,  secondly,  just  in  terms  of  whether  or  not  we  would  invest 
our  own  pension  funds  in  some  of  these  ideas  and  how  you  would 
respond.  Perhaps,  Mr.  Carlson,  would  you  like  to  respond? 

Mr.  Carlson.  Thank  you.  . 

For  those  of  us  who  have  had  the  opportunity  to  be  involved  in 
international  competition  for  the  last  20  years  or  so  in  Europe  and 
Asia,  you  soon  recognize  that  international  competition  is  a  team 

sport.  ,     ,       X  1- 

To  the  extent  the  U.S.  has  a  team,  and  the  Japanese  have  a 
team,  and  the  Germans  have  a  team,  we  need  to  look  at  every  ele- 
ment of  our  team  and  it  has  to  be  effective.  Government  is  cer- 
tainly a  part  of  any  international  team  today. 

So  whether  or  not  government  is  a  player  on  the  team,  that  is 
not  even  an  issue.  It  is  whether  or  not  your  government  is  effective 
on  your  team. 

As  far  as  whether  or  not  we  would  invest  our  own  money,  we  are 
investing  our  own  money.  In  the  ATP,  we  invest  more  than  what 
the  Federal  Government  invests. 

As  to  whether  or  not  the  private  sector  can  do  this  on  their  own, 
our  experience  over  10  years  of  trying  to  put  together  such  a  coali- 
tion in  Michigan  focusing  on  competitiveness  of  the  auto  industry, 
we  could  not.  .  ,    ^       . 

With  the  NIST  assistance— and  NIST  is  very  experienced  at  put- 
ting this  type  of  research  collaboration  together;  we  do  not  have 
that  experience  in  the  private  sector.  So  it  is  not  a  question  of 
whether  it  will  be  successful  or  not.  We  are  in  our  third  year. 

I  can  speak  from  first-hand  experience  as  an  entrepreneur.  This 
is  tremendously  successful.  I  can  take  you  to  a  number  of  auto- 
motive manufacturing  plants  in  America  where  we  have  already 
implemented  some  of  the  results  of  the  research,  and  it  is  empow- 
ering to  see  workers  in  these  plants  utilizing  the  ideas  and  the 
techniques  that  we  have  developed.  . 

So  as  to  whether  or  not  it  is  working,  the  results  are  m.  It  is  tre- 
mendously successful. 
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Mr.  GUTKNECHT.  Yes,  Mr.  Caisse. 

Mr.  Caisse.  Relative  to  would  you  put  your  own  pension  fund  in, 
those  of  us  who  are  entrepreneurs  have  put,  as  Mr.  Gibson  said, 
sometimes  their  homes,  quite  often  their  health  and  their  family  as 
investments  into  these  things.  So  the  answer  is  a  resounding  "yes" 
from  those  of  us  who  live  there. 

And  would  we  do  it  again?  Probably  true. 

Relative  to  the  ability  of  the  government  to  pick  winners  and  los- 
ers to  invest  in  things  like  HDTV,  you  can  easily  find  many  places 
where  mistakes  have  been  made  not  only  in  government's  choices 
but  in  venture  capital. 

The  average  rate  of  a  hit  for  a  venture  capitalist  is  about  1  in 
10.  Those  are  for  the  lower-risk  ventures  that  they  go  after. 

If  you  consider  the  type  of  investment  that  ATP  is  backing  where 
the  windows  are  5,  to  7,  to  20  years  out,  you  are  looking  at  much 
higher  risk.  You  can  probably  expect  lower  returns  than  1  in  10. 

The  fact  of  the  matter  is,  however,  that  the  potential  return  on 
those  investments  are  so  high  that  they  still  make  them  a  very, 
very  good  opportunity. 

The  question  I  see  is  it  is  not  who  gets  the  money,  or  who  goes 
after  a  product,  it  is  what  gets  gone  after.  The  short-term  invest- 
ments that  are  being  made  now  are  what  are  responsible  for  the 
banner  years  that  were  mentioned. 

That  is  catch-up.  What  we  need  to  be  concerned  with  in  America 
is  what  is  ten  years  out? 

If  we  are  investing  in  next  year's  profits,  which  corporations  do, 
and  have,  and  are  doing  well  right  now,  is  it  at  the  expense  of  the 
long  term? 

Ms.  Beltz.  Can  I  just  clarify  something? 

My  question  on  the  pension  funds  was  a  question  relative  to  the 
inherent  incentive  problem  with  the  government  technology  policy 
programs.  The  idea  was  for  Members  of  Congress  to  be  asked  that 
question. 

Would  you  invest  your  funds?  And  would  you  bet  on  the  ability 
of  the  government  to  out-perform  the  market,  whether  it  be 
through  an  ATP  program  or  not. 

I  have  great  admiration  for  the  different  entrepreneurs  in  our 
economy.  I  have  spent  time  talking  with  folks,  too. 

It  is  clear  that  there  are  great  sacrifices  when  you  believe  in  your 
inventions  and  things  like  that.  It  was  not  meant  to  be  a  question 
to  the  panel.  So  I  wanted  that  as  a  point  of  clarification,  because 
the  context  of  that  question  is  government  is  playing  with  taxpayer 
funds,  not  their  own  funds. 

The  other  second  point,  real  quick  there,  with  respect  to  there  is 
a  difference  between  the  structure  of  the  government  the  way  it  is 
organized  and  a  venture  capital  firm  which  has  inherently  evolved 
to  be  able  to  deal  with  extremely  risky  business  propositions,  and 
to  be  able  to  respond  to  that  flexibly. 

Mr.  GuTKNECHT.  Well  I  would  really  like  to  get  back— maybe  Ms. 
Conner  or  Mr.  Gibson  could  talk — I  mean,  I  do  remember  the  dis- 
cussion. I  am  a  freshman  here,  but  I  remember  when  everyone 
was — we  read  a  lot  at  least  about  the  high  density  television,  and 
that  the  Federal  Government  had  to  make  that  a  top  priority.  Any 
response  to  that? 
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Mr.  Gibson.  I  would  like  to  respond  to  that,  and  a  couple  of  the 
other  items,  and  I  will  do  so  very  briefly. 

One  of  the  issues  is  that  for  high  definition  television,  if  one  is 
talking  of  backing  a  large  consortium  then  that  is  exactly  the  kind 
of  project  which  the  ATP  is  trying  to  stay  away  from.  They  are  in 
general  trying  to  make  a  large  number  of  very  small  bets,  as  op- 
posed to  tr3ring  to  bet  exactly  which  way  the  technology  is  going  to 
go. 

For  example,  if  one  takes  a  look  at  a  billion  dollar  program,  with- 
in the  Advanced  Technology  Program,  at  least  in  the  single-com- 
pany applicants,  instead  of  making  one  big  bet  they  would  be  mak- 
ing 500  small  bets,  and  sometimes  multiple  avenues  of  what  was 
going  to  be  successful  because  they  would  not  be  trying  to  predict 
ahead  of  time  which  one  would  work. 

Going  on,  the  comment  from  T.A.  Rogers  who  has  clearly  been 
extremely  success  in  Cypress  Semiconductor,  I  have  with  me  a  copy 
of  part  of  his  testimony  before  this  subcommittee  in  March  of  1993. 
I  think  it  is  fairly  illustrative. 

He  said.  "I  own  shares  in  Silicon  Graphics.  It  exists  because  of 
hundreds  of  institutions  and  wealthy  individuals  like  me  who  put 
their  money  into  the  company  through  venture  capital.  Washington 
cannot  create  more  companies  like  Silicon  Graphics." 

Now  that  is  a  pretty  strong  statement.  I  do  not  want  to  argue 
that  venture  capital  is  not  necessary,  or  private  investment  is  nec- 
essary, because  it  clearly  is  absolutely  essential.  It  is  what  finally 
makes  things  move  to  the  product  stage  when  people  can  evaluate 
whether  there  really  is  a  market  opportunity. 

I  would  like  to  quote  also  from  Electronic  News,  April  30th,  1990, 
three  years  before  T.J.  Rogers,  where  there  is  a  quote: 

"DARPA  provided  the  precompetitive  funding  that  made  possible 
such  high-technology  successes  as  Silicon  Graphics  and  Sun 
Microsystems. 

The  key  here  is  the  government  was  making  a  lot  of  small  bets 
through  the  ARPA  program  at  that  time,  and  they  took  care  of 
some  of  the  initial  technical  issues  that  made  it  possible  for  the 
venture  capitalist  to  even  evaluate  whether  this  was  worthwhile  to 
sink  the  large  number  of  dollars  in  it  takes  to  actually  get  it  to  the 
marketplace. 

I  would  suggest  that  what  the  ATP  is  doing  is  playing  that  role. 
They  are  putting  the  early  dollars  that  sort  of  demonstrate  the 
technologies  so  that  one  can  evaluate  for  the  VCs  and  others 
whether  they  should  put  in  the  much  larger  dollars  to  actually 
move  it  forward. 

Ms.  Conner.  And  another  comment  I  would  like  to  make  regard- 
ing the  HDTV  program  is  we  do  not  advocate  focusing  a  lot  of  ATP 
monies  in  key  areas. 

One  of  the  things  that  I  think  is  really  important,  if  you  see  the 
continuum  of  technology  companies,  or  technology  investment  pro- 
gram that  exist  from  the  very  centralized,  monolithic  structural  po- 
litical organizations  such  as  ARPA,  which  is  great  for  defense  de- 
velopment but  is  not  very  useful  for  commercial  development,  to 
the  other  side  of  the  continuum  which  is  NCMS,  the  National  Cen- 
ter for  Manufacturing  Sciences  which  is  more  market-driven,  plu- 
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ralistic,  commercially  oriented  collaborative  process  where  the  com- 
psmies  make  the  decision. 

I  think  NIST,  the  ATP  program,  is  somewhere  in  the  middle  of 
that.  So  in  general  we  support  the  program.  We  just  think  it  needs 
to  move  us  as  closer  to  the  market-driven  side  as  possible  so  that 
you  have  a  number  of  different  programs  that  are  funded  and  not 
just  in  certain  areas. 

Mr.  HUDGINS.  Can  I  just  respond  very  quickly? 

This  is  a  good  observation.  The  problem  is  this.  If  you  go  back 
15  years  ago  and  take  a  look  at  what  was  the  common  knowledge 
that,  well,  these  are  programs  and  technologies  and  so  forth  that 
the  private  sector  would  never  invest  in,  therefore  the  government 
has  to  get  into  it,  let's  have  hearings  on,  you  know,  where  are  we 
now? 

What  was  the  wisdom  like  in  the  government  15  years  ago?  Let's 
look  at  all  the  failures,  as  well. 

To  the  extent  that  the  government  program  could  approach  what 
the  market  would  do,  in  a  sense  the  argument  is,  well,  the  market 
will  do  it.  And  in  fact,  in  some  of  these  process  technologies  what 
you've  found  over  the  last  three  or  four  years  or  more  is  that  busi- 
nesses have  been  getting  into  alliances  to  invest  in  long-term  tech- 
nologies, process  technologies,  £ind  so  forth  that  perhaps  15  years 
ago  they  would  not  have  been  so  long-term  oriented.  So  you  actu- 
ally have  that  happening  in  the  private  sector  right  now. 

Ms.  Beltz.  Could  I  just  add  a  point  on  this  point  of  collabora- 
tion? 

I  want  to  back  up  to  a  comment  that  was  made  about  "team 
sport"  and  who  is  on  whose  team.  Really,  the  U.S.,  Germany,  and 
Japan  and  other  trading  partners?  Is  this  issue  collaboration? 

You  have  really  seen  a  takeoff  in  the  number  of  international  al- 
liances particularly  in  the  information  technology  area  which  is 
broadly  defined. 

So  I  get  back  to  my  earlier  comment,  which  again  is  how  the 
treatment  of  foreign-owned  firms  are  dealt  with  through  the  tech- 
nology programs. 

You  cannot  define  the  "who  is  us"  question  on  the  basis  of  owner- 
ship. Frequently  you  cannot  even  define  it  clearly  on  geography. 
You  have — I  can  run  through  a  list  of  these  alliances  and  how  they 
have  increased  within  many  of  the  strategic  technology  areas  like 
HDTV,  like  flat  panels,  like  advanced  semiconductors  and  things 
like  that. 

So  my  point  goes  back  to  a  comment  made  on  the  first  panel. 
Things  have  changed.  Global  competition  has  arrived  in  the  United 
States  £ind  firms  have  globalized  their  production  and  R&D  strate- 
gies. 

As  this  committee  and  others  look  at  technology  programs,  you 
need  to  think  clearly  about  first  of  all  has  the  collaborative  R&D 
in  the  private  sector  moved  to  such  a  point  that  any  of  these 
spillovers  or  large  up-front  capital  costs  are  being  dealt  with 
through  private  R&D  measures? 

Then,  second  of  all,  when  you  get  to  this  issue  of  how  do  you 
treat  foreign  firms,  I  think  you  will  find  it  increasingly  difficult  to 
define  who  is  "us." 
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We  have  had  hearings  before  on  this.  This  is  not  a  new  issue.  My 
only  point  is  it  has  become  much  more  comphcated  since  the  HDTV 
debate — high  definition  television. 

Mrs.  MORELLA  [PRESIDING].  I  want  to  now  turn  to  Mr.  Brown,  but 
before  I  do  I  wanted  to  tell  Mr.  Gutknecht  how  much  I  appreciated 
his  presiding  while  I  was  gone. 

Mr.  Brown? 

Mr.  Brown.  Thank  you  very  much,  Madam  Chairperson. 

[The  prepared  statement  of  Mr.  Brown  follows:] 
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Opening  Remarks 

George  E.  Brovm,  Jr. 

Ranking  Democratic  Member 

Committee  on  Science 

Hearing  on  Department  of  Commerce  Budget  Request 
March  23,  1994 

Madame  Chairwoman: 

I  wish  to  compliment  you  and  your  staff  on  your  efforts  to 
provide  a  full  airing  of  the  issues  surrounding  the  FY  1996 
Department  of  Commerce's  budget  request  for  the  Technology 
Administration.   You  have  assembled  a  knowledgeable  slate  of 
witnesses  who  should  increase  our  knowledge  on  these  matters 
considerably.   It  is  expecially  pleasing  to  me  that  we  have 
reached  the  point  where  technology,  once  almost  exclusively  the 
domain  of  men,  is  now  a  field  of  opportunity  for  women  as  well. 
We  are  led  by  a  chairwoman  and  have  a  female  majority  on  this 
subcommittee,  and  our  witnesses  include  women  who  head  technology 
agencies  and  a  major  manufacturing  center.   This  is  a  great 
change  from  my  student  days  at  UCLA  and  later  as  a  practicing 
engineer,  and  a  welccxne  change  as  well. 

Unfortunately,  all  is  not  well  in  the  technology  world.   We 
will  hear  from  the  head  of  our  oldest  national  laboratory,  which 
has  spent  almost  a  century  in  service  to  industry.   Despite  this 
proud  history,  many  Congressional  critics  have  lost  sight  of  our 
traditional  government  roles  in  helping  U.S.  industiry  compete. 
We  will  hear  from  companies  that  have  been  helped  tremendously  by 
industry- led  partnerships;  yet  helping  industry  create  the  future 
wealth  and  the  jobs  our  children  will  need  is  being  portrayed  as 
misguided  corporate  welfare.  We  will  hear  about  very  successful 
efforts  to  help  U.S.  manufacturers  modernize;  yet  our  own  budget 
committee  considers  these  efforts  to  be  forbidden  industrial 
policy  and  candidates  for  extim:tion. 

I  confess  I  have  trouble  understanding  this  new  political 
correctness  and  why  efforts  to  help  business  --  efforts  begun  in 
the  Teddy  Roosevelt  and  Ronald  Reagan  administrations  -  -  are  now 
so  wrong.  These  programs  were  bom  in  bipartisanship.   Our  former 
Republican  colleague.  Bud  Brown,  made  a  major  contribution  when 
he  ccune  up  with  the  first  critical  technologies  list  describing 
where  the  U.S.  ought  to  concentrate  its  resources.   Don  Ritter, 
another  former  Republican  colleague,  wrote  one  of  the  bills  which 
led  to  the  Advanced  Technology  Progreun.   Sheriry  Boehlert  and  our 
former  Republican  colleague  Claudine  Schneider  were  the  House 
visionaries  behind  the  Manufacturing  Extension  Prograun.   Bob 
White,  Alan  Bromley,  Tom  Murrin,  and  other  Reagan  and  Bush 
Administration  officials  were  leaders  in  developing  and 
implementing  these  progrsuns. 
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I  hope  that  we  wake  up  before  it  is  too  late.   We  are  in  the 
competition  of  our  lives  with  countries  around  the  world  that 
admire  our  standard  of  living  and  how  we  got  there.   Our 
competitors  listened  to  our  quality  gurus  like  W.  Edwards  Deming 
and  Joseph  Juran  and  are  beating  us  at  our  own  geime  of  efficiency 
and  high  quality.   They  patterned  manufacturing  extension 
services  after  our  successful  agricultural  extension  service  and 
we  now  face  world-class  suppliers  around  the  globe.   They 
followed  the  advice  of  American  management  consultants  and  set  up 
cooperative  research  programs  that  have  contributed  to  years  of 
favorable  trade  balances  with  the  United  States.   These  countries 
are  not  going  to  back  off  in  their  efforts  to  improve  their  trade 
positions  and  their  standards  of  living  just  because  we  do. 

Technology  development  is  a  risky  business.   It  is  always 
possible  to  find  reasons  not  to  do  something.   It  is  always  easy 
to  find  mistakes  to  ridicule  and  generalize.   It  is  easier  to  do 
nothing  or  to  pretend  that  the  tax  code  will  solve  all  our 
problems  than  to  work  in  partnership  in  industry.   It  is  easy  to 
attack  programs  as  corporate  welfare  while  ignoring  our  nation's 
corporate  well-being.   But  if  we  take  the  easy  way  out,  we  will 
pay  the  price. 

Today  we  will  hear  from  witnesses  who  have  put  their  lives 
and  careers  on  the  line  to  start  and  to  improve  businesses.  We 
need  to  hear  what  these  witnesses  have  to  say  even  if  it  is 
threatening  to  the  current  conventional  wisdom  within  the  beltway 
and  our  cozy  capitol.   I  hope  that  each  of  my  colleagues  will 
listen,  ask  questions,  and  learn  all  they  can  from  the  impressive 
array  of  witnesses  our  chairwoman  has  invited.   Then  I  hope  we 
all  have  the  courage  to  act  on  what  we  have  learned. 
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Mr.  Brown.  I  am  not  sure  that  I  am  capable  of  interrogating  all 
the  witnesses  to  the  degree  that  I  would  like,  but  I  have  been  fol- 
lowing this  issue  of  the  government/industry  role  in  advanced  tech- 
nology for  quite  some  period  of  time,  and  I  have  tried  to  be  prag- 
matic about  it  to  determine  what,  if  any,  was  the  best  course  that 
we  could  follow. 

I  do  not  think  there  is  a  perfect  answer  to  that.  Government  does 
make  bad  investments.  We  have  seen  that  happen  over  and  over 
again. 

The  other  side  is  also  true.  I  might  ask  some  of  you  to  detail  a 
few  bad  private  investments  like  the  Edsel  or  something  like  that — 

[Laughter.] 

Mr.  Brown.  But  the  point  is,  we  do  not  live  in  a  system  of  perfec- 
tion, and  we  need  to  be  constantly  seeking  to  improve  it.  When  I 
began  getting  deeply  interested  in  this  problem  of  government/in- 
dustry relation,  we  had  a  problem  with  what  we  called  "adversarial 
relations."  We  were  fighting  each  other  all  the  time. 

It  seemed  to  me  that  there  was  a  realm  for  cooperation  if  we 
could  define  it  properly.  I  spent  the  last  10  or  15  years  trying  to 
define  it  properly  and  was  able  to,  with  the  help  of  a  lot  of  other 
people,  get  the  advanced  technology  provisions  written  into  the 
Trade  Act  of  1988  under  Reagan,  and  he  signed  it  because  it  ap- 
peared to  be  critical  to  our  ability  to  compete  with  other  countries. 

We  were  not  trying  to  do  something  dramatic.  We  were  trjdng  to 
stay  alive.  We  had  lost  the  steel  industry.  We  were  losing  the  auto- 
mobile industry.  And  we  felt  this  in  California,  and  we  wanted 
some  solutions  to  it. 

Now  I  am  not  prepared  to  accept  a  solution  that  the  government 
should  do  nothing.  One  of  you  commented  upon  the  great  success 
of  Apple  Computer.  Which  one  of  you  mentioned  Apple?  I  am  sure 
one  of  you  did  in  your  written  testimony,  at  least. 

Mr.  HUDGINS.  I  mentioned  Steve  Jobs  in  my  testimony. 

Mr.  Brown.  Steve  Jobs  got  his  start  with  an  SBA  loan,  a  govern- 
ment intercession. 

I  think  they  succeeded  in  getting  additional  government  help  as 
they  went  along.  Well,  it  is  still  a  great  success  story  because  Steve 
Jobs  and  Steven  Vosneack,  who  is  even  crazier  than  Steve  Jobs, 
were  geniuses  in  many  ways  and  they  deserve  full  credit. 

Now  this  does  not  give  us  much  guidance  as  to  what  the  proper 
role  should  be.  What  we  have  tried  to  do  with  the  Advanced  Tech- 
nology Program  is  let  the  private  sector  define  that  those  bound- 
aries should  be  as  much  as  possible. 

I  think  it  is  undoubtedly  true  that  the  smaller  firms,  the  more 
innovative  firms  are  the  ones  who  can  get  the  most  benefit  out  of 
these  kinds  of  things — although  big  firms  can,  too. 

I  note  that  Hughes  is  moving  along  with  their  satellite  digital 
television  system  which  is  based  upon  the  same  type  of  technology 
that  your  high  definition  television  is,  and  Hughes  got  their  start 
by  doing  this  under  ARPA  contracts  with  the  Department  of  De- 
fense. 

They  are  of  course  the  Defense  Department's  largest  manufac- 
turer of  electronic  systems.  They  have  gotten  a  lot  of  benefits  that 
can  be  translated  now  into  the  civilian  systems. 
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My  rambling  here  is  aimed  at  indicating  that  I  am  looking  for 
a  compatible  way  of  seeing  government  and  industry  cooperate  for 
the  benefit  of  this  country.  We  do  it  in  wartime.  We  should  be  able 
to  do  it  in  peacetime  when  we  are  threatened  with  economic  superi- 
ority by  the  rest  of  the  world.  And  that  seems  to  be  happening. 

May  I  ask  Ms.  Beltz  and  Dr.  Hudgins  if  they  can  help  me  by  de- 
fining something  other  than  no  cooperation  whatsoever,  and  defin- 
ing something — and  it  is  not  just  basic  research?  I  know  even 
Adam  Smith  would  have  approved  of  basic  research  being  funded 
by  the  Federal  Government,  but  is  there  something  beyond  this  we 
can  do? 

Ms.  Beltz.  Well,  let  me  address  that  first. 

First  of  all,  we  are  not  talking  about  "do  nothing."  I  think  the 
point  I  made  earlier  was  that  things  have  changed.  I  might  differ 
a  little  bit  fi-om  my  colleague  here,  but  I  do  think  that  SEMATECH 
did  some  useful  things. 

One  of  the  things  I  think  they  did  that  was  useful  was  it  really 
elevated  the  importance  of  cooperative  R&D  both  vertically  and 
horizontally. 

I  do  think  we  could  have  done  it  for  a  lot  less;  okay?  I  think 
there  are  also  some  structural  problems  with  the  way  SEMATECH 
was  set  up.  But  I  do  think  there  were  some  positive  things. 

But  since  Semitech,  you  have  really  seen  collaborative  R&D  in- 
crease dramatically  in  the  private  sector,  both  domestically  and 
internationally. 

Mr.  Brown.  Right. 

Ms.  Beltz.  So  I  would  back  up  to  that  and  say,  okay,  fi*om  the 
economics  of  this,  within  particularly  say  certain  technologies,  we 
think  this  is  a  good  thing,  I  am  not  sure  that  the  need  is  as  great 
as  arguments  that  we  were  looking  at  a  couple  of  years  ago.  That 
is  one  point. 

The  second  point  is,  I  clearly  believe  that  there  is  a  role  for  gov- 
ernment in  R&D.  As  an  economist  I  look  at  this  and  I  say,  well, 
that  would  be  in  the  area  of  basic  R&D  because  you  have  a  clear 
need  for  that,  and  the  payoffs  are  so  far  off  in  the  future  that  that 
is  something  that  private  industry  is  not  going  to  fund. 

You  have  seen  a  trend  away  from  that.  That  concerns  me  a  great 
deal  in  terms  of  our  future. 

The  third  thing  I  would  say  is.  If  you  want  to — how  can  we  col- 
laborate maybe  in  helping  you  to  think  about  this,  as  well,  is  that 
I  would  go  back  to  some  of  the  regulatory  issues  and  the  tax  issues 
that  have  already  been  talked  about  here  earlier. 

But  if  you  want  to  sort  of  keep — because  in  theory,  you  can  jus- 
tify a  role  for  government  in  terms  of  generic  R&D.  But  I  would 
say  that  that  is  an  area  where  the  government  role  is  less  clearly 
defined  and  we  should  not  be  expanding  it  dramatically. 

I  mean,  each  one  of  the  program  areas  that  have  been  basic  R&D 
have  been  pushed  in  the  area  of  more  applied,  and  getting  tangible 
results. 

So  I  would  again  encourage  you,  if  you  want  to  maintain  this 
middle  ground  area,  to  keep  it  small.  That  means  taking  programs 
like  NSF  and  allowing  it  to  focus  on  basic  R&D. 

Mr.  Brown.  Well,  even  in  NSF  I  am  sure  you  recall  that  it  began 
a  process  under  which  it  began  to  encourage  collaboration  between 
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industry,  universities,  and  the  Federal  Government,  engineering 
research  centers  for  example  were  created  for  the  purpose  of  focus- 
ing on  applied  areas  which  would  lead  to  generic  technology  devel- 
opment. 

Now,  was  that  right  or  wrong? 

Or  was  a  little  bit  of  it  okay,  but  a  lot  of  it  not  okay? 

That  is  the  kind  of  distinctions  that  I  am  trying  to  make. 

Now  your  discussion  on  high  definition  television — and  I  am 
going  to  get  your  book,  if  you  have  got  it — 

Ms.  Beltz.  You  may  have  this  one. 

Mr.  Brown.  May  I  have  that  one? 

Ms.  Beltz.  Yes. 

Mr.  Brown.  Because  I  went  through  that  whole  debate  over  the 
years,  and  your  position  I  think  is  that — and  perhaps  properly  so — 
that  we  should  not  have  invested  a  lot  of  money  in  HDTV  and  we 
did  not.  We  invested  a  little  bit. 

But  we  did  some  other  things,  and  they  were  government  things. 
We  prevented  the  Japanese  from  getting  their  system  licensed  in 
this  country  for  the  specific  purpose  of  giving  some  breathing  room 
for  U.S.  industry  to  go  ahead  and  develop  the  digital  systems  that 
they  were  working  on. 

Those  were  being  funded  by  the  Department  of  Defense. 

Ms.  Beltz.  With  respect  to  that  point  right  there,  the  FCC  had 
a  mandate  to  set  a  standard  on  terrestrial.  There  was  a  difference 
in  terms  of  the  Japanese  system  on  the  production  stand  and  the 
terrestrial  standard. 

The  production  standard  was  what  the  Japanese  were  further 
along  on  in  terms  of  what  they  were  promoting.  And  the  FCC  has 
a  mandate.  I  do  think  that  in  the  area  of  HDTV,  the  most  over- 
looked important  lesson  is  the  critical  role  the  competition  played 
and  the  competition  that  the  FCC  actively  encouraged  because,  if 
you  might  recall,  even  the  digital  breakthroughs  that  occurred,  we 
were  moving  even  with  our  American-based  competition  towards  a 
hybrid  type  of  system — 

Mr.  Brown.  Yes. 

Ms.  Beltz.  Where  we  are  now  analogue-based. 

It  was  really  almost  down  to  the  wire  in  the  last  six  months  prior 
to  that  that  that  was  pushed  to  digital.  But  that  competition  is  the 
difference  in  our  standards-setting  process  here  in  the  United 
States  and  has  been,  historically,  versus  what  was  done  in  other 
countries. 

So  again  I  would  emphasize  the  role  of  competition  that  led  to 
our  advances  that  took — 

Mr.  Brown.  You  are  correct  about  that.  But  was  not  the  competi- 
tion mandated  by  the  structure  of  the  process  that  the  FTC  set 
up— FCC? 

Ms.  Beltz.  Well,  because  we  have  an  FCC  that  allocates  broad- 
casting rights,  there  was  going  to  have  to  be  an  allocation  of  that. 

Mr.  Brown.  Well,  I  am  trying  to  make  the  point  that  competition 
can  work  together  with  cooperation  with  the  government  to  achieve 
the  national  interest  here.  I  hope  that  I  am  not  being  too  obscure 
in  this  point. 

Ms.  Beltz.  You  are  not  being  obscure.  I  guess  I  am  disagreeing 
with  your  point. 


"^  188 

I  think  that  with  respect  to  the  positive  things  I  would  empha- 
size about  the  FCC  is  the  fact  that  it  did  have  a  role  that  was  al- 
ready mandated,  and  it  did  emphasize  this  competition. 

But  what  was  being  said  about  and  talked  about  at  the  time  in 
terms  of  regular,  if  we  had  had  a  different  administration  in  place, 
I  do  not  think  we  would  have  gotten  some  of  things  that  we  did, 
or  halted  the  things  that  we  did. 

We  would  have  had  a  billion  dollar  R&D  program.  We  would 
have  had  some  of  thee  other  things,  I  think  happen.  What  was  also 
very  interesting  with  respect  to  all  of  this  is  another  point  over- 
looked in  the  HDTV  debate.  Folks  that  were  being  heard  here  in 
Washington  were  saying  often  a  very  different  things  in  terms  of 
what  they  thought  would  be  useful  and  helpful  to  you  as  industry 
that  differed  very  much  from  what  engineers  often  in  the  same 
firms  were  saying  outside  of  Washington. 

There  is  a  djmamic  that  gets  put  in  place  when  you  say  this  is 
what  we  want  to  do,  and  the  programs  and  the  plans  that  you  are 
going  to  then  have  brought  before  you,  and  that  is  what  happened 
in  HDTV. 

You  did  have  an  ideological  response  to  that  in  terms  of  the  Bush 
Administration.  From  my  perspective,  that  turned  out  to  be  a  good 
thing  there,  but  that  break  is  not  there  right  now. 

We  have  a — let  me  just  make  a  point  here  about  the  process. 
There  are  clearly  winners  and  losers  both  in  the  private  sector  and 
in  the  public  sector  as  well. 

What  we  are  talking  about  here  is  a  process.  Many  of  the  firms 
represented  on  this  panel  here,  hopefully  they  will  be  winners.  I 
really  hope  for  that.  But  we  are  talking  about  a  process  here,  and 
you  have  got  to  ask,  where  do  you  put  your  faith  in  terms  of  both 
the  process  of  both  picking  and  then  responding  to  failures. 

There  is  a  fundamental  difference  in  the  structure  of  the  govern- 
ment between  the  incentives  that  are  inherent,  no  matter  how  you 
can  move  things  around,  and  that  is  a  question  that  I  think  that 
needs  to  be  looked  at  is  where  do  you  put  your  faith  in  choosing 
once  you  get — because  any  time  you  get  beyond  the  basic  R&D 
stage,  you  are  going  to  have  to  select. 

Your  first  round  of  competition  might  have  many  competitors  in 
it,  or  lots  of  firms.  But  then  as  you  go  further  and  further  along 
the  process,  you  are  going  to  have — you  are  going  to  be  picking 
technologies,  and  you  are  going  to  be  picking  firms. 

The  question  it  comes  back  to  is  where  do  you  put  your  faith  in 
your  ability  to  pick  that. 

Mr.  Brown.  Thank  you  very  much.  I  will  not  belabor  any  further 
questions  here,  but  this  is  a  very  important  debate  and  it  will  be 
continued  at  other  opportunities. 

Mrs.  MORELLA.  You  can  tell  it  has  been  very  provocative.  I  would 
like  to  recognize  now  Ms.  Lofgren  for  any  questions  she  would  like 
to  ask. 

Ms.  Lofgren.  I  do  have  a  number,  but  I  do  not  want  to — if  the 
gentleman  wants  to  say  something  promptly,  I  do  not  want  to  cut 
him  off,  but  I  would  like  to  listen  to  the  witnesses. 

Mr.  Caisse.  If  I  could  just  take  maybe  30  seconds  to  agree  with 
Ms.  Beltz  that  the  issue  is  not  one  of  winners  and  losers;  it  is  of 
the  process. 
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When  looking  at  the  process,  if  you  step  back,  as  to  who  should 
invest,  who  should  make  those  decisions,  if  you  look  at  it  from  the 
perspective  of  the  investor,  the  venture  capitalist  who  is  obviously 
a  player  has  his  constituency,  his  backers,  the  pension  funds,  and 
they  have  very  short-  term  goals  and  very  clear  goals  which  are  to 
make  a  dollar. 

If  you  look  at  corporations  in  the  private  sector,  they  also  have 
the  same  goal.  If  they  are  not  around  for  the  next  short  term,  they 
are  not  around  for  the  long  term. 

If  you  look  at  the  government  as  an  investor,  somebody  to  decide, 
their  interests  are  more  aligned  with  their  constituency,  which  is 
the  taxpayer.  The  taxpayer  is  going  to  be  around  for  a  long  time. 
America  is  going  to  be  around  for  a  long  time. 

So  if  you  step  back  from  particular  issues  of  HDTV  and  look  at 
the  big  picture  of  who  should  be  best  investing,  who  should  be 
making  these  decisions,  not  at  a  technical  level,  not  at  a  particular 
winner/loser  level  like  HDTV,  but  if  you  look  at  it  from  the  general 
makeup  of  the  investor's  goal  and  charter,  the  government  is  ex- 
actly the  one  that  should  be  looking  at  these  long-term  invest- 
ments, not  the  people  who  have  short-term  goals. 

Ms.  LOFGREN.  Thank  you. 

Now  one  of  the  things  that — I  have  only  been  here  actually  less 
than — I  could  have  told  you  day  by  day,  but  the  days  are  running 
together — it  has  been  I  guess  about  two-and-a-half  months — 

Mrs.  MORELLA.  Not  quite  100  days. 

[Laughter.] 

Ms.  LOFGREN.  Not  quite  100  days.  That  much  we  know. 

One  of  the  things  that  I  heard  back  home  and  still  hear — I  am 
home  every  weekend — is  sort  of  the  inside  the  Beltway  mentality 
of  people  who  think  they  know  better,  and  we  really  need  to  under- 
stand things  from  the  point  of  view  of  people  making  stuff  happen 
out  in  the  real  world  beyond  the  Beltway. 

I  was  fascinated  by  Ms.  Beltz's  comment,  and  I  think  there  is 
some  truth  to  it,  that  we  are  in  an  international  environment,  and 
who  is  "us,"  and  yet  just  a  couple  of  days  ago  I  was  talking  to  a 
Silicon  Valley  firm  that  was  telling  me  that  they  could  not  acquire 
flat  panels  because  the  market  is  controlled  in  Japan.  They  are  ver- 
tically integrated  as  a  sort  of  industrial  Japan,  and  it  was  not  a 
matter  of  price;  it  was  a  matter  of  controlling  not  just  that  market 
but  other  products. 

I  realize  that  is  a  TRP  project  because  of  its  defense  implications, 
but  to  think  that  we  are  all  one  big,  happy  world  I  certainly  do  not 
think  is  in  conformity  with  what  I  am  hearing  from  people  who  are 
in  a  new  world-wide  battle  that  has  to  do  with  trade  and  competi- 
tiveness. 

In  any  case,  I  am  interested,  as  I  evaluate  the  comments  here, 
in  hearing  from  each  briefly,  each  of  the  panelists,  to  what  their 
background  is  in  manufacturing  and  industry,  in  running  a  com- 
pany. 

I  would  like  to  know  how  much  is  "inside  the  Beltway"  and  how 
much  of  it  is  out  in  the  field,  if  each  of  you  could  briefly  summarize 
your  experiences. 

Mr.  Carlson.  I  am  from  Michigan.  I  went  to  school  at  General 
Motors  Institute.  I  have  been  involved  in  manufacturing  all  my  ca- 
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reer.  I  graduated  in  1967.  I  started  my  first  company,  Zeicom,  in 
1968.  We  employ  about  350  in  Tulane,  Michigan.  We  make  plant 
floor  work  stations  and  ship  them  around  the  world. 

We  started  Perceptron  in  1981.  We  do  three-dimensional  ma- 
chine vision  for  manufacturing,  a  variation  of  the  2  millimeter  pro- 
gram, as  a  result  of  Perceptron  products  throughout  the  world 
measuring  how  much  deviation  and  variation  we  have  in  auto- 
mobile manufacturing. 

So  my  entire  career  has  been  in  manufacturing. 

Ms.  LOFGREN.  Thanks.. 

Mr.  Caisse.  I  am  from  Silicon  Valley.  I  have  been  there  for  25 
or  more  years  involved  in  leading-edge  technologies,  one  of  which 
is  a  portion  of  what  is  now  Internet.  We  were  the  first  commercial 
at  TIMENET.  We  were  the  first  commercial  of  such  networks.  We 
brought  it  to  the  first  customer,  the  National  Library  of  Medicine, 
in  fact,  to  spread  their  data  base. 

I  have  been  involved  in  startups  and  new-venture,  new  tech- 
nology ventures  ever  since,  and  for  the  last  eight  years  have  been 
working  directly  with  entrepreneurs  to  help  them  bring  their  vi- 
sions to  fruition. 

Ms.  LoFGREN.  Thanks. 

Mr.  Gibson.  My  academic  background  is  I  have  degrees  fi*om 
MIT  in  engineering,  economics,  and  management.  My  professional 
experience  is,  I  was  an  infantry  officer  in  Germany  for  five  years, 
followed  by  being  a  sales  and  marketing  manager  for  technical 
products. 

Then  I  was  a  senior  management  consultant  with  McKenzie  and 
Company  specializing  in  strategic  issues  for  companies  and  oper- 
ational issues,  and  worked  at  an  awful  lot  of  companies  to  both 
help  them  capture  opportunities  and  to  work  themselves  out  of 
some  fairly  serious  problems. 

Personally,  this  is  a  new  experience  for  me,  being  inside  the  Belt- 
way. This  is  the  first  time  I  have  ever  come  into  this  environment. 
We  have  never  beexi  involved  in  any  lobbying.  So — 

Ms.  LOFGREN.  We  are  newcomers  together. 

Mr.  Gibson.  We  are  newcomers  together. 

Ms.  Conner.  I  am  also  from  Silicon  Valley.  I  do  not  know  if  I 
mentioned  this.  We  are  going  to  change  the  name  of  Silicon  Valley 
to  Diamond  Valley. 

[Laughter.] 

Ms.  Conner.  I  have  15  years'  experience  in  marketing  and  sales, 
all  in  new  product  development,  both  in  large  and  small  companies. 

My  background,  educationally,  is  I  have  two  engineering  degrees 
and  an  M.B.A.  from  Harvard.  I  have  been  focusing  in  the  area  of 
bringing  new  products  out.  I,  for  one  also,  this  is  my  first  time  on 
the  Hill,  as  well. 

Ms.  Beltz.  Well  I  have  not  started  a  company,  or  I  am  not  cur- 
rently running  a  company.  I  am  at  the  American  Enterprise  Insti- 
tute, and  I  have  worked  with  the  private  sector  in  that  capacity 
both  as  I've  done  research  on  a  bunch  of  books  now,  one  of  HDTV, 
one  on  venture  capital,  and  now  one  coming  out  on  foreign  invest- 
ments which  continues  to  be  an  area  of  great  interest. 

It  is  in  that  role,  every  time  you  get  a  mixed  panel  like  this,  it 
is  this  tension  between  asking  specific  questions  and  general  ques- 
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tions  as  to  trying  to  sort  of  get  beyond  the  trees  to  see  the  forest. 
That  is  the  type  of  questions  that  I  have. 

Also,  with  respect  to  manufacturing — and  we  can  get  into  this 
later — but  we  should  look  at  also  sort  of  the  whole  services  versus 
manufacturing,  just  open  up  that  debate.  I'll  throw  that  out  right 
now. 

Mr.  HUDGINS.  Having  started  with  the  intention  of  getting  my 
degree  in  physics  and  astronomy,  I  somehow  got  into  public  policy. 
My  doctoral  work  was  on  the  interrelationship  between  politics  and 
public  policy  and  economics. 

For  the  last  decade  or  so  I  have  worked  especially  on  government 
regulations,  looking  especially  at  companies  and  what  makes  them 
competitive  internationally  or  not  competitive. 

By  the  way,  I  agree  with  the  gentleman's  comment  that  global 
competition  is  not  just  out  there  in  other  countries;  it  is  right 
here — especially  focusing  again  on  regulations  in  terms  of  inter- 
national competitiveness,  trade,  that  sort  of  issue. 

By  the  way,  I  also  worked  for  a  year  or  two  with  the  Joint  Eco- 
nomic Committee.  So  I  have  been  on  the  other  side,  as  well  as  over 
here. 

Ms.  LOFGREN.  Thank  you. 

Mrs.  MORELLA.  I  thank  the  gentlelady. 

I  just  wanted  to  point  out  something,  remembering  Ms.  Conner's 
testimony  and  some  subsequent  comments,  that  when  the  ATP  pro- 
gram was  written  by  Congress,  actually  it  was  specifically  designed 
to  permit  U.S.  subsidiaries  of  foreign-owned  parent  companies  to 
receive  awards  providing  that  their  proposed  research  projects  met 
the  eligibility  conditions. 

It  seems  to  be  unfair,  according  to  Congress  at  that  time,  to 
refuse  to  fund  foreign-owned  companies  that  were  carrying  out  re- 
search and  manufacturing  activities  in  the  United  States. 

So  I  just  wanted  to  emphasize  that  this  was  Congress'  intent; 
and,  in  making  the  awards,  they  are  not  tr)dng  to  circumvent  what 
the  intention  was. 

I  just  have  one  little  question  to  ask  about. 

Do  you  have  any  examples  of  where  you  think  that  the  ATP 
awards  were  not  appropriately  or  fairly  granted,  or  granted  not  on 
the  basis  of  merit?  I  guess  I  am  curios.  I  guess  I  would  be  directing 
that  to  Dr.  Hudgins,  or  Ms.  Beltz,  or  Ms.  Conner.  Maybe  Ms. 
Conner  doesn't  know. 

Ms.  Conner.  I  do  not  think  I  have  an  example  of  where  it  was 
unfairly  awarded.  I  think  in  our  perspective  specifically  in  the  area 
of  diamond  technology,  there  were  three  awards  given  on  the  same 
industry  in  the  same  application  area;  and  that  application  area  is 
cutting  tools. 

So  both  in  diamond  technology  and  in  cutting  tools,  the  first  two 
were  given  to — in  the  process — were  given  to  U.S.  based  companies. 
One  was  to  Torcells,  and  one  was  to  Westinghouse.  The  third  one 
was  given  to  a  French-owned  company. 

I  just  thought  that  it  was,  you  know,  not  the  best  use  of  taxpayer 
funds  in  that  area  since  it  was  already  available,  and  especially  in 
the  same  industry  area.  If  it  had  been  an  industry  area,  for  exam- 
ple, in  electronics,  or  medical,  or  in  a  variety  of  application  areas 
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that  diamond  is  useful  for,  then  it  really  would  not  have  been  an 
issue. 

One  other  issue  that  does  grate  on  me  a  little  bit  is  that  we  have 
the  same  program  manager.  Three  programs  are  managed  by  the 
same  program  manager,  and  there  is  a  concern — although  this  cer- 
tain certainly,  I  am  sure,  would  not  be  intentional  that  any  propri- 
etary information  would  travel  among  the  groups,  but  if  you  have 
the  same  program  manager,  you  always  worry  that  he  or  she  might 
disclose  something  to  the  other  group  that  might  not  necessarily — 
that  would  be  considered  proprietary  by  the  comp2iny. 

So  that  is  a  concern,  as  well. 

Ms.  Beltz.  I  just  have  a  quick  comment. 

I  don't  have  a  problem  with  the  way  the  awards  have  been  made 
in  terms  of  the  specifics.  That's  not  what  my  comment  is  on.  My 
comment  is  on,  why  is  that  unfair  to  have  three  awards  given  in 
the  same  application  area? 

I  mean,  that  is  competition,  in  terms  of  how  you  develop  a  tech- 
nology. The  idea  here  is  sort  of  to  imitate  the  marketplace  in  terms 
of  where  that  technology  might  be  going  and  competition  is  a  good 
thing  and  it  encourages  competition  in  R&D. 

So  I  don't  understand  why  that  is  unfair. 

Mr.  HUDGINS.  I  have  not  seen  any  examples  of  what  I  would  call 
corruption.  It  seems  that  the  people  making  the  decisions  are  try- 
ing to  do  it  to  the  best  of  their  knowledge.  Most  of  my  objections 
are  that  it  is  a  process  that  should  remain  in  the  private  sector. 

I  would  warn  about  one  problem  in  the  long  term.  I  have  seen 
this  with  other  government  programs  that  I  have  looked  at,  wheth- 
er it  is  NASA,  or  others  in  Commerce,  that  in  the  long  term  the 
people  in  the  agencies  tend  to  act  like  what  I  call  "bureaucratic  en- 
trepreneurs." 

That  is,  they  know  if,  given  a  pool  deserving  recipients  they 
know  to  spread  the  handouts  around  in  a  certain  way  that  will  be 
politically  advantageous. 

The  bigger  an  agency  gets,  the  worse  that  problem  tends  to  be- 
come. When  they  are  small,  it  tends  not  to  be  as  big  a  problem. 
When  it  gets  large,  you  find  that  the  bureaucrats  themselves  know 
whether  something  is  earmarked  or  not  they  had  better  make  sure 
that  this  state  gets  a  few,  and  this  state  gets  a  few.  So  that  is 
something  to  look  at  in  the  long  term  with  the  program  as  it  really 
grows  and  balloons. 

Mrs.  MORELLA.  I  would  think  Congress  would  be  more  apt  to  do 
that  than  the  so-called  bureaucrats. 

Mr.  HuDGiNS.  Both  of  them  do,  and  that  is  why  we  call  it  the 
iron  triangle,  and  the  recipients  are  the  other  part  of  the  triangle. 

Mrs.  MoRELLA.  But  you  should  have  more  faith  in  our  federal 
employees,  that  we  are  now  going  to  cut  by  272,900  in  a  short  pe- 
riod. 

I  really  appreciate  this  panel.  I  want  to  recognize  Mr.  McHale 
from  Pennsylvania  who  has  joined  us  to  see  if  he  has  any  com- 
ments or  questions. 

Mr.  McHale.  Thank  you.  Madam  Chairman. 

I  am  Congressman  Paul  McHale  from  Pennsylvania.  Education- 
ally I  have  visited  MIT,  and  I  was  twice  rejected  by  Harvard. 

[Laughter.] 
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Mr.  McHale.  And  this  is  not  my  first  day  on  the  Hill. 

[Laughter.] 

Mr.  McHale.  I  have  been  very  impressed  by  the  substance  of  the 
testimony  that  has  been  presented.  I  apologize  that  I  missed  a  por- 
tion of  it.  I  am  a  member  of  the  National  Security  Committee,  and 
simultaneously  there  were  two  scheduled  meetings  of  the  sub- 
committees of  that  committee.  So  I  am  at  my  third  stop,  and  for 
that  reason  I  did  not  have  the  opportunity  to  hear  all,  although  I 
heard  a  good  portion  of  your  testimony  and  I  welcome  it. 

I  have  one  question  that  is  really  more  philosophical  than  spe- 
cific, and  I  would  present  it  to  all  of  you: 

Given  the  various  comments  that  were  made  earlier  about  gov- 
ernment targeting  and  the  difficulty,  and  perhaps  counter- 
productive nature  of  such  targeting,  is  it  appropriate  for  the  United 
States  Government  to  support  hydrogen  R&D,  the  Space  Program, 
the  DOE  National  Labs,  and  for  those  of  you  who  may — I  see  some 
folks  smiling  in  anticipation  of  the  answer,  and  I  suspect  there  are 
some  opinions  on  the  subject. 

In  Pennsylvania  we  have  the  Ben  Franklin  Partnership  that  goes 
back  to  the  gubernatorial  administration  of  Republican  Richard 
Thornburg  where  a  public-private  partnership  in  the  area  of  tech- 
nology was  established. 

How  do  you  feel  about  that? 

Is  that  an  appropriate  role  for  government? 

Or  are  you  unequivocally  opposed  to  that  t3^e  of  public  interven- 
tion in  the  private  sector? 

Ms.  Conner.  I  would  like  to  start,  Mr.  McHale.  I  am  a  Httle  fa- 
miliar with  the  Ben  Franklin  Partnership  because  one  of  our  com- 
petitors benefitted  fi-om  a  collaboration  with  the  government. 

I  think  it  is  a  very  important  program,  particularly  for  small 
companies.  I  might  start  by  saying  that  prior  to  becoming  an  officer 
of  a  small  company,  I  did  not  agree  with  that  philosophy.  I  did  not 
agree  with  industrial  policy  in  general,  and  now  I  see  how  impor- 
tant it  is  to  small  business  to  have  the  capability  to  obtain  funds 
for  high-risk  technologies. 

I  might  give  you  an  example  of  where  the  ATP,  or  a  collaborative 
program  like  NCMS  might  be  useful  in  something  that  we  just  had 
presented  to  us. 

We  were  approached  by  a  major  automotive  firm  recently  to  help 
them  develop  a  diamond-coated  part  for  one  of  their — for  a  car. 
When  we  showed  them  the  price  tag  of  what  it  was  going  to  cost 
to  develop,  they  said,  oh,  well,  maybe  next  year. 

We  decided  as  a  group  to  participate  in  the  ATP.  We  are  going 
to  be  proposing  this  idea.  That  would  not  be  possible  without  this 
kind  of  an  ATP  program. 

Now  the  issue — and  so  I  am  not  arguing  against  ATP.  The  issue 
though  is  getting  as  much  decision-making  power  from  the  compa- 
nies themselves  and  taking  away  from,  not  to  use  the  word  "bu- 
reaucrats," but  from  government  employees. 

I  think  the  Franklin  Partnership  has  addressed  some  of  those  is- 
sues, as  well,  and  has  really  on  a  local  basis  given  funding  to  com- 
panies in  Pennsylvania  that  have  I  think  been  very  successful. 

Mr.  McHale.  I  would  just  insert.  For  the  first  ten  years  that  I 
was  involved  with  that  program  as  a  state  legislator,  it  really  had 
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no  ideological  or  philosophical  overtones.  It  was  proposed  by  a  mod- 
erate Republican  governor,  supported  by  members  of  both  political 
parties,  and  truly  it  was  not  until  I  got  down  here  that  I  saw  for 
the  first  time  some  of  those  issues  being  presented  from  an  ideo- 
logical perspective. 

I  would  invite  further  comment. 

[No  response.] 

Mr.  McHale.  Any  other  members  of  the  panel? 

Mr.  Carlson.  You  know,  I  look  at  our  society  and  what  element 
of  the  society  has  the  responsibility  for  making  long-term  strategic 
investments  for  the  good  of  the  Nation. 

Speaking  as  a  CEO  of  a  public  company,  I  can  tell  you  one  thing; 
that  it  is  not  my  job.  My  shareholders  have  given  me  no  indication 
that  they  are  interested  in  me  making  long-term  strategic  invest- 
ments for  the  good  of  the  Nation.  We  are  the  country  of  thorough- 
bred quarter  horses,  and  I  am  one  of  them. 

[Laughter.] 

Mr.  Carlson.  I  hit  my  numbers  every  quarter.  So  if  we  are  look- 
ing to  the  private  sector  to  make  decisions  in  the  long-term  strate- 
gic good  of  the  Nation,  I  think  we  are  making  a  serious  mistake 
and  I  think  it  is  getting  worse.  We  are  all  getting  more  short-term 
oriented  as  the  world  gets  much  more  competitive. 

The  system  is  not  all  bad.  As  long  as  we  figure  out  where  in  our 
team  those  long-term  strategic  decisions  are  going  to  be  made. 

Now  when  you  look  at  the  Japanese  team,  they  put  the  best  and 
the  brightest  into  their  government  ministries.  The  top  graduates 
go  into  the  government. 

Now  it  is  a  team.  Everyone  knows  the  top  graduates  are  going 
to  go  into  the  government,  and  they  are  going  to  come  out  into  in- 
dustry. What  is  encouraging  to  me  is  to  see  the  two  leaders  that 
we  had  here  this  morning  on  the  first  panel.  Those  two  women  are 
outstanding.  They  are  the  type  of  leaders  that  we  need  in  govern- 
ment ministries  that  are  making  the  long-term  strategic  invest- 
ments for  the  Nation. 

So  I  would  contend,  when  I  look  at  who  is  best  capable  of  making 
these  strategic  decisions,  I  think  you  have  some  very  good  leader- 
ship right  now  in  the  NIST  and  in  the  Commerce  Department. 

IVIr.  HUDGINS.  I  would  not  trade  America's  technological  prowess 
to  that  of  the  bureaucrats  in  Europe,  and  I  would  not  trade,  by  the 
way,  our  technological  and  economic  situation  for  Japan's,  either, 
even  though  I  think  Japan  has  been  very  successful.  MITI's  record 
has  been  mixed,  to  say  the  least,  and  I  think  it  is  worth  examining. 

I  will  just  mention  one  area,  since  you  brought  it  up.  I  have  done 
a  lot  of  work  on  space  policy  and  looking  at  NASA  in  particular. 

What  I  have  found  was  that  Apollo  and  the  moon  landing  was 
of  course  more  political.  We  probably  would  have  gone  there  and 
stayed  if  we  had  done  it  over  a  longer  period  of  time.  But  after 
Apollo,  the  record  indicates  the  dangers  of  having  a  government 
agency  involved. 

The  area  where  the  government  was  least  involved,  the  tele- 
communications satellite  area,  is  doing  very  well.  Launch  costs 
have  been  down,  and  so  forth. 

In  the  area  that  NASA  has  been  most  involved  with,  launch  costs 
and  real  inflation-adjusted  dollars  went  up  since  Apollo  on  the 
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shuttle.  When  it  was  discovered  that  the  shuttle  was  not  in  fact 
going  to  be  a  cheap  economic  way  of  getting  things  into  space,  we 
decided  to  put  up  a  space  station  which  does  not  have  paying  cus- 
tomers on  it  and  looks  still  to  be  a  boondoggle. 

What  is  worse  is  that  NASA  systematically  kept  out  private  sec- 
tor options,  where  they  could  have  contracted  out  for  example  for 
a  small  private  station;  or  they  could  have  done  what  the  early  de- 
velopers of  civil  aviation  did  where  when  the  government  needed 
something  they  would  simply  say,  you  deliver  the  product. 

Because  of  th?.t,  I  think  one  of  the  reasons  we  are  not  as  far  in 
space,  we  do  not  have  Moon  bases  today  perhaps,  is  because  of  the 
way  NASA  was  run. 

I  think  it  is  a  very  instructive  example.  Because  for  people  like 
myself  who  really  like  Space  exploration  and  things  like  that,  I  see 
NASA  as  having  thwarted  some  of  the  dreams  of  people  interested 
in  these  things. 

So  I  think  it  is  a  good  cautionary  note  in  terms  of  what  we  are 
discussing  today. 

Mr.  McHale.  Thank  you,  Madam  Chair. 

Mrs.  MORELLA.  Thank  you. 

I  want  to  thank  the  panel.  You  can  see  how  interested  we  were 
in  your  testimony.  I  know  that  there  will  be  questions  we  would 
like  to  ask  you  for  the  record. 

We  would  like  to  ask  our  third  and  final  panel,  if  they  are  still 
here,  to  come  forward. 

Ms.  Jan  Pounds,  the  Director  of  Massachusetts  Manufacturing 
Partnership,  Bay  State  Skills  Corporation  in  Boston;  Mr.  Leo 
Reddy,  President  of  NACFAM,  Washington;  and  Mr.  Larry 
Rhoades,  president  of  Extrude  Hone  Corporation  in  Irwin,  Penn- 
sylvania. 

Again,  I  really  do  thank  you  for  being  so  patient.  I  hope  that 
what  you  have  heard  connects  and  that  you  have  found  it  interest- 
ing, agree/disagree,  and  will  share  that  with  us,  too. 

We  have  asked  you  if  you  would  limit  your  statement  to  five  min- 
utes, but  if  you  would  like  to  limit  it  more  than  that,  we  would  be 
very  appreciative. 

Thank  you. 

Maybe  we  will  start  off  then  with  Ms.  Pounds. 

STATEMENT  OF  MS.  JAN  POUNDS,  DIRECTOR,  MASSACHU- 
SETTS MANUFACTURING  PARTNERSHIP,  BAY  STATE  SKILLS 
CORPORATION,  BOSTON,  MASSACHUSETTS 

Ms.  Pounds.  Thank  you.  Madam  Chairwoman. 

I  appreciate  the  opportunity  to  come  and  share  my  experiences 
with  NIST's  Manufacturing  Extension  Partnership,  with  the  sub- 
committee today,  and  certainly  will  try  to  keep  my  comments  brief 

The  Massachusetts  Manufacturing  Partnership  is  one  of  NIST's 
MEP  affiliates,  and  just  recently  started.  We  provide  manufactur- 
ers, small  manufacturers,  with  access  to  resources  and  information 
which  produce  applicable,  bottom-line  results  for  them  and  their 
companies,  and  measurable  economic  impacts  for  both  the  manu- 
facturers and  for  the  economy. 
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During  the  last  three  years  I  have  been  the  director  of  two  MEP 
centers —  one  of  the  original  seven  in  Minnesota,  and  now  the 
newly  formed  one  in  Massachusetts. 

I  have  also  worked  for  both  the  U.S.  and  Japanese  manufactur- 
ing companies.  Having  learned  Japanese  lean-production  tech- 
niques and  continuous  improvement  from  the  masters  of  that 
arena,  I  cannot  state  strongly  enough  that  U.S.  small  manufactur- 
ers need  to  change  the  way  they  are  doing  business  in  manufactur- 
ing if  they  intend  to  maintain  their  existing  market  share,  much 
less  increase  that  share  or  enter  into  new  foreign  markets. 

When  most  people  think  of  manufacturing  they  think  of  the  large 
companies,  the  AT&Ts,  the  GEs,  the  auto  manufacturers,  and  yet 
there  are  over  381,000  small  manufacturers  in  the  U.S.  that  em- 
ploy more  than  12  million  people. 

The  majority  of  those  have  less  than  50,  or  even  10  employees. 
In  fact,  the  small  manufacturers  like  Gauthier  Medical  in  Roch- 
ester, Minnesota,  are  the  foundation  of  most  of  U.S.  Commerce. 

They  do  things  like  supply  raw  materials  and  subcomponents  to 
the  larger  companies. 

They  support  the  new  and  emerging  high-tech  industries  by 
building  the  products  that  other  R&D  companies  conceive  and  de- 
velop; and  they  certainly  support  the  retail  and  service  and  bank- 
ing industries  by  supplying  products  and  communications  systems 
for  those  industries. 

In  many  small  towns,  the  10  or  20  person  manufacturing  firm  is 
the  largest  employer  in  that  town.  Often  in  the  urban  areas,  in  one 
city  block  there  can  be  an3rwhere  from  15  to  30  small  manufactur- 
ers. 

The  sophistication  of  industries  range  from  the  hosiery  industry 
in  North  Carolina,  to  the  aerospace  and  electronics  Tennessee,  to 
the  newly  emerging  product  companies  like  the  Antaeus  Group  and 
Medical  Waste  Technology  in  Rockville,  Maryland,  not  far  from 
here. 

The  types  of  services  that  they  request  range  from  the  same — 
I  was  going  to  say  run  the  same  gamut.  They  are  anywhere  from 
just  information  about  manufacturing  techniques  and  technologies 
to  actual  assistance  with  plant  floor  layouts  to  improve  their  effi- 
ciencies and  their  outputs,  and  the  enhancement  of  their  product 
so  that  they  can  deliver  to  the  market  much  more  quickly. 

Even  with  the  challenges  that  face  the  small  manufacturer  in  the 
past  years,  their  strength  has  been  their  flexibility — their  flexibility 
to  respond  much  more  quickly  than  their  larger  company  competi- 
tors. 

Because  of  this,  they  are  able  to  tap  niche  markets  and  put  prod- 
ucts out  faster  like  some  of  the  small  companies  that  custom-manu- 
facture bath  and  shower  fixtures  who  employ  19  people,  and  yet 
are  a  booming  industry  in  western  Pennsylvania. 

Today,  however,  they  are  losing  more  and  more  of  that  flexibility. 
One  of  their  biggest  challenges  right  now  seems  to  be  meeting  pay- 
roll on  Friday.  I  was  just  recently  meeting  with  a  Massachusetts 
plastics  company  that  was  going  to  meet  payroll  this  Friday  with 
his  wife's  credit  card. 

Unfortunately,  that  situation  is  all  too  common  for  the  small 
manufacturer.    MMP    is    going   to    be    assisting   the    company   to 
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streamline  their  production  processes,  reduce  their  scrap,  and  im- 
prove their  scheduhng  so  that  they  can  [1]  avoid  that  problem  in 
the  future;  and  [2]  pay  off  the  family  credit  card  bill  to  again  gain 
some  of  that  flexibility. 

The  small  manufacturer's  competitors  in  other  countries  like 
Japan  and  Korea  and  the  European  community  have  increased 
their  productivity,  lowered  their  costs,  and  are  outstripping  the  ca- 
pabilities of  the  small  U.S.  manufacturer. 

Additionally,  the  large  manufacturers  are  "outsourcing"  world- 
wide some  of  the  components  that  they  put  into  their  products. 
Whether  their  customers  are  large  or  small,  or  the  government,  the 
small  manufacturer  today  in  the  U.S.  has  to  learn  how  to  build  it 
better,  faster,  and  cheaper,  and  cleaner,  if  we  are  going  to  do  it  in 
the  U.S.  And  they  are  going  to  have  to  learn  how  to  continuously 
improve  in  order  to  survive. 

These  small  manufacturers  are  the  MMP's  customers.  As  Mr. 
Tanner  referred  earlier,  many  of  you  have  heard  from  these  cus- 
tomers through  letters  and  phone  calls,  and  they  are  our  biggest 
spokesperson. 

In  front  of  me  today  on  this  table  are  over  600  letters  that  I 
know  of  that  have  been  sent  to  your  committee,  as  well  as  others, 
from  those  small  manufacturers  and  those  customers  about  MEP. 

Certainly  my  colleagues  on  the  panel  will  tell  you  more  and  more 
about  the  facts  and  figures  about  MEP  and  the  return  on  invest- 
ment that  it  is  having.  But  the  one  thought  I  would  like  to  leave 
you  with  today  is  that  NIST/MEP  is  teaching  the  small  companies 
to  build  it  better,  faster,  and  cheaper,  to  keep  their  doors  open,  and 
to  recapture  foreign  markets,  and  to  produce  a  substantial  return 
on  investment  for  the  dollars  that  are  being  invested  in  it. 

It  is  needed,  wanted,  effective,  and  it  works  for  both  the  manu- 
facturers and  our  economy. 

[The  prepared  statement  of  Ms.  Pounds  follows.] 
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Chairman  Morella,  Ladies  and  Gentlemen, 

I  would  like  to  thank  you  for  the  opportunity  to  talk  with  you  about  the  Manufacturing  Extension 
Partnership.  The  Massachusetts  Manufacturing  Partnership  (MMP)  is  one  of  NlST's 
Manufacturing  Extension  Partnership  affiliates.  MMP  provides  manufacturers  with  access  to 
information  and  resources  that  produce  applicable,  cost-effective  solutions  and  measurable 
results  for  small  manufacturers  and  the  economy. 

I  have  been  the  director  of  two  MEP  centers,  one  of  the  original  seven  in  Minnesota  and 
currently,  the  newly  established  Massachusetts  Manufacturing  Partnership.  I  came  to  MEP  from 
private  industry.  I  have  worked  for  both  U.S.  and  Japanese-owned  manufacturing  companies 
where  1  learned  the  Japanese  lean-production  techniques,  continuous  improvement,  and 
management  philosophies  from  the  inside.  1  have  also  seen  how  the  governments  of  Japan, 
Denmark,  Germany  and  Switzerland  are  working  to  support  their  small  manufacturing. 

Having  seen  the  competition  first  hand,  I  cannot  state  strongly  enough  that  U.S.  small 
manufacturers  will  need  to  CHANGE  their  current  manufacturing  and  business  practices.  They 
need  to  change  to  maintain  their  existing  market  share,  much  less  increase  that  market  share  or 
enter  new  foreign  markets. 

When  most  people  think  of  manufacturing,  they  think  of  "large"  manufacturers  -  -  AT&T,  GE, 
Motorola,  the  auto  manufacturers,  etc.  However,  there  are  381,000  small  manufacturers  in  the 
U.S.  that  employ  nearly  12  million  people.  In  fact,  small  manufacturers,  like  Gauthier  Medical, 
Inc.  of  Rochester,  Mirmesota,  are  the  foundation  for  all  U.S.  commerce,  producing  over  half  of 
the  entire  U.S.  manufacturing  production.  MEP  serves  these  small  manufacturers  who,  in  turn 

►  support  large  manufacturing  companies  by  supplying  their  raw  materials  and  sub- 
components; 

►  support  the  new  and  emerging  high-tech  industries  by  building  the  products  that 
they  and  other  R&D  companies  conceive  and  develop;  and 

►  support  the  retail,  service,  and  banking  industries  by  supplying  products  and 
commimications  systems  needed  and  used  by  those  industries. 

In  many  small  cities  and  towns,  a  1 0  or  20  person  manufacturing  facility  is  often  the  largest 
employer.  In  larger  urban  areas,  there  may  be  as  many  as  10-15  small  manufacturers  in  a  single 
city  block.     The  size,  location,  and  sophistication  of  these  manufacturers  range  from  the  hosiery 
manufacturers  located  in  North  Carolina,  to  aerospace  electronics  in  western  Tennessee,  to  newly 
emerging  product  companies  like  Antaeus  Group  and  Medical  Waste  Tech.  Inc.  located  near  here 
in  Rockville,  Maryland.  The  types  of  services  that  this  diverse  group  requires  and  requests 
ranges  from  basic  information  about  manufacturing  and  technologies  to  assistance  with  plant 
layouts  in  order  to  improve  output,  to  product  enhancement  and  development,  to  market  research 
and  business  plaiming  for  production. 
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In  the  past,  one  advantage  that  small  manufacturers  have  had  has  been  their  FLEXIBILITY. 
Typically,  because  of  their  smaller  size,  they  could  respond  more  quickly  to  changes  in  markets 
or  customer  demands.  They  could  also  tap  or  develop  niche  markets,  such  as  the  Ketcham 
Company  in  Allentown,  Pennsylvania,  has  done.  Ketcham  has  19  employees  and  custom 
manufactures  bath  and  shower  fixtures  for  the  construction  industry. 

Today,  however,  our  smaller  manufacturers  are  struggling  to  keep  up.  In  fact,  many  of  them  can 
not  see  beyond  what  seems  to  be  their  single  greatest  challenge  -  -  how  to  meet  their  payroll! !  1 
recently  visited  with  a  small  Massachusetts  plastics  company  that  was  going  to  fund  their 
employees  payroll  checks  on  Friday  by  using  the  owner's  wife's  personal  credit  card.    To  avoid 
this  dilemma  in  the  future,  MMP  will  assist  this  company  in  streamlining  their  production 
process,  reducing  their  scrap,  and  improving  their  scheduling  process.  With  this  type  of 
assistance,  they  will  be  able  to  increase  production  output,  meet  schedule  deadlines,  make  the 
sale,  and  pay  off  the  family  credit  card  bill. 

Manufacturers  in  the  European  Community,  Japan,  Korea,  China,  and  many  other  countries  have 
increased  their  productivity,  lowered  their  costs,  improved  their  quality,  and  increased  their 
market  shares  and  are  now  outstripping  the  capabilities  of  the  smaller  U.S.  manufactxu-er.  At 
the  same  time,  large  manufacturers  are  "outsourcing"  more  of  the  components  and  services 
required  to  manufacture  their  products  to  small  manufacturers  worldwide. 

Whether  their  customers  are  large  companies,  consumers,  local  or  federal  government  or  other 
small  companies,  small  manufacturers  have  intense  pressure  to  produce  BETTER,  FASTER, 
CHEAPER,  and  CLEANER  !  They  will  also  have  to  CONTINUOUSLY  IMPROVE  in  order 

to  survive. 

To  compound  the  pressure  under  which  they  operate,  small  manufacturers  also  lack  another  very 
important  resource  ~  TIME.  Time  to  keep  up  with  changes  in  the  industry  or  markets;  time  to 
invest  in  their  workforce,  new  processes,  equipment;  time  to  search  for  the  information  needed  to 
solve  their  production  bottlenecks.  The  result:  Many  small  firms  are  still  using  the 
manufacturing  and  business  techniques  with  which  they  started  the  business  and  face  severe 
limitations  to  their  surviving  over  the  long  run. 

These  small  manufacturers  are  MEP's  customers.  Many  of  you  have  heard  from  these  customers 
through  their  letters  and  calls.  These  manufacturers  are  our  biggest  spokespeople.  The 
notebooks  here  on  the  table  contain  over  600  letters  from  them  to  Congress. 

Small  manufacturers  do  not  want  "corporate  welfare."  What  they  do  want  are  the  tools  to  help 
themselves.  They  are  willing  to  enter  into  PARTNERSHIP  with  government,  only  if  they  are 
valued  as  equal  contributors  and  if  the  services  provided  are  driven  by  their  needs  and  delivered 
by  professionals  who  have  manufacturing  backgrounds.  These  companies  want  a  resource  that 
provides  unbiased  information,  cost-effective  solutions,  access  to  outside  expertise  and 
resources,  projects  with  immediate  benefits,  and  support. 
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These  companies  want  what  the  governments  of  many  other  countries  have  been  providing  for 
their  manufacturers  for  years.  Far  too  much  is  at  stake  for  this  country  to  allow  the  pendulum  to 
swing  completely  to  the  other  side  and  consider  a  return  to  "corporate  Darwinism." 

If  small  manufacturers  do  not  change  -  -  and  change  soon  -  -  they  will  be  dropped  as  suppliers  or 
will  no  longer  have  markets  in  which  to  sell  their  products.  Manufacturing  Development,  Inc.,  a 
30-person  company  in  Cheney,  Kansas,  felt  the  crunch  of  increasing  demands  from  their 
customers  to  incorporate  new  quality  and  production  standards  in  their  process  of  manufacturing 
aerospace  sheetmetal  components.  Company  employees  did  not  know  which  approach  to  use  to 
fmd  the  information  that  they  needed  or  to  determine  a  cost-effective  solution.  The  MEP  in 
Kansas  is  currently  assisting  them  to  incorporate  these  new  standards. 

One  of  the  small  manufacturers'  greatest  enemies  is  the  short-sightedness  that  results  from 
having  to  fight  the  daily  battle  to  survive.  If  small  manufacturers  do  not  change  the  way  that 
they  are  doing  business,  the  U.S.  will  be  in  danger  of  losing  a  large  portion  of  our  381,000  small 
manufacturing  companies  and  the  over  12  million  jobs  that  they  provide.  In  addition  to  plaiming 
for  the  future  we  need  these  small  manufacturers  now.  We  need  them  to  produce  the  products 
required  for  the  coming  era  of  Information  and  Advanced  Technology. 

Both  large  corporations  and  several  progressive  state  governments  have  encouraged  and 
supported  change.  The  federal  government  needs  to  stay  involved  to  ensure: 

►  that  all  small  U.S.  manufacturers  have  access  to  the  information,  technology,  and 
assistance  that  is  not  cost  effective  for  the  private  sector  to  provide; 

►  that  efforts  stay  focused  on  the  nation's  overall  manufacturing  competitiveness, 
encouraging  regional  approaches  and  cooperation  rather  than  a  single-state 
perspective; 

►  that  common  performance  criteria  are  applied  to  the  services  that  are  provided  in 
order  to  ensure  evaluation,  continuous  improvement,  and  return  on  investment; 
and 

►  that  all  manufacturers  have  access  to  the  same  resources  that  are  available  to  their 
competitors  in  other  countries. 

The  Manufacturing  Extension  Partnership  provides  the  infrastructure  for  the  U.S.,  and 
specifically  U.S.  manufacturing,  to  lead  the  next  INDUSTRIAL  REVOLUTION.  MEP  will  give 
small  manufacturers  the  tools  and  information  needed  to: 

build  products  BE  FTER,  CHEAPER,  FASTER  and  CLEANER; 

►  not  only  keep  the  doors  open  to  but  begin  to  recapture  foreign  markets;  and 

►  produce  a  substantial  RETURN  ON  INVESTMENT  for  the  local,  regional,  and 
national  economies  through  their  investments  in  process,  product,  and  workforce 
development. 

My  colleagues  on  the  panel  have  given  you  the  important  facts  and  figures  about  MEP  and 
manufacturing;  the  one  thought  that  I  would  like  to  leave  with  you  today  is:  MEP  is  NEEDED, 
V^ANTED,  and  WORKS  for  small  manufacturers! 
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Manufacturing  Extension  Matters: 
Building  the  National  Manufacturing  Extension  Partnership 

Manufacturing  matters  to  America.  Making  what  the  world  wants  makes  us  a  prosperous 
nation.  And  smaller  manufacturers  matter  particularly.  America's  381,000  manufacturing 
establishments  of  less  than  500  workers  employ  nearly  1 2  million  people  and  account  for  over 
half  of  our  manufacturing  production.  Small  and  midsized  firms  make  most  of  the  parts, 
components,  and  tooling  required  by  large  manufacturers.  They  form  the  broad  supplier  base  of 
our  great  metropolitan  manufacturing  centers  and  anchor  jobs  in  smaller  cities  and  towns  across 
America. 

Today,  America's  smaller  manufacturers  are  challenged  as  never  before.  To  perform  in  the 
emerging  global  marketplace,  they  must  master  modem  technologies,  management  techniques, 
and  methods  of  work  organization.  Our  economy  will  be  stronger  if  thousands  of  small  and 
midsized  firms  accelerate  modernization  of  their  design,  production,  and  marketing  capabilities 
and  the  management  methods  that  focus  them. 

The  leaders  of  small  and  midsized  manufacturers  must  drive  modernization  of  America's 
industrial  base.  As  they  commit  their  companies  to  continuous  modernization  they  would  benefit 
from  the  support  of  resourcefiil  organizations  dedicated  to  their  success.  Unfortunately,  most 
private  for-profit  consulting  organizations  have  not  been  able  to  earn  a  competitive  return  serving 
small-  and  midsized  manufacturers  because  of  the  high  cost  of  sales  required  to  reach  many  firms 
with  modest  resources. 

Now,  a  growing  number  of  smaller  manufacturers  can  draw  assistance  from  the  Manufacturing 
Extension  Partnership  (MEP),  the  nationwide  network  of  regional  and  local  centers  organized  by 
the  National  Institute  of  Standards  and  Technology  (NIST)  and  its  state  and  private  sector 
partners.  Begim  imder  President  Reagan,  enhanced  under  President  Bush,  and  expanded  under 
President  Clinton,  the  NIST  MEP  has  received  growing  support  from  Congress  since  1989.  $90 
million  is  appropriated  for  the  NIST  MEP  in  FY95.  Today,  44  MEP  centers  and  eight  related 
pilot  programs  have  been  established  in  40  states. 

This  federal  investment  is  already  earning  a  good  return  and  developing  markets.  It  leverages 
large  matching  investments  by  states.  Most  importantly,  manufacturing  firms  that  use  MEP 
centers  now  report  hard  benefits  of  almost  $7  for  every  federal  dollar  the  centers  receive. 
Centers  often  use  private  consultants  in  their  projects  with  firms  and  the  firms  assisted  by  MEP 
centers  are  more  inclined  to  use  private  consultants  in  the  future. 

Like  the  firms  we  serve,  the  partners  in  the  NIST  MEP  strive  for  continuous  improvement.  As 
the  leaders  of  MEP  centers,  we  listen  to  our  customers  and  to  our  state  and  federal  investors.  In 
the  spirit  of  continuous  improvement,  we  welcome  hard  evaluation  fi-om  them  and  offer  the 
following  responses  to  eleven  questions  that  have  already  been  posed. 
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Some  Questions  &  Responses  on  Manufacturing  Extension 

1.  Why  are  Small-  and  Medium-Sized  Manufacturers  Particularly  Important?  Small-  and 
medium-sized  manufacturing  enterprises  are  the  foundation  of  American  industry  and  do  more 
and  more  of  America's  manufacturing. 

Small-  and  medium-sized  manufacturers  are  the  broad  supplier  base  for  U.S. 
manufacturing,  producing  parts,  components  and  tooling  for  large  manufacturers  whose  products 
are  sold  worldwide.  The  381,000  small-  and  medium-sized  manufacturing  establishments 
nationwide  (98.7  percent  of  the  manufacturing  establishments)  employ  a  total  of  1 1 .8  million 
people  (64.9  percent  of  the  manufacturing  work  force)  and  account  for  a  combined  annual 
payroll  of  more  than  $322  billion  (57.2  percent  of  the  manufacturing  payroll).  Small-  and 
medium-sized  manufacturing  establishments  are  responsible  for  the  manufacturing  sector's  only 
job  growth  in  recent  decades.  Manufacturing  employment  declined  by  2.04  million  from  1967  to 
1992  at  larger  plants  of  500  or  more  workers.  During  the  same  quarter  century  (1967-92), 
employment  at  small-  and  medium-sized  manufacturing  plants  with  fewer  than  500  employees 
grew  by  1 .71  million.  (Date  from  the  U.S.  Census  Bureau's  County  Business  Patterns  1992: 
United  States  and  Census  of  Manufacturers,  J  967.) 

2.  Why  Is  Manufacturing  Extension  Necessary?  Small-  and  medium-sized  manufacturers 
often  excel  in  a  specific  manufacturing  process,  but  many  lack  the  internal  staff  to  master  all  the 
dangers  and  opportunities  of  performing  in  the  globally  competed  marketplace.  Smaller  firms 
have  more  difficulty  than  larger  firms  in  identifying  and  carrying  out  high-priority  improvement 
projects.  They  lack  the  in-house  expertise,  time,  technical  information  and  funds  required  to 
change  their  operations  for  the  better,  according  to  the  National  Research  Council  {Learning  to 
Change,  1993). 

Many  smaller  manufacturers  have  little  or  no  experience  working  with  outside 
consultants  and  cannot  find  appropriate  technical  experts  to  provide  high-quality,  unbiased 
assistance.  Many  consultants  and  consulting  firms  choose  to  work  with  larger  manufacturers  and 
ignore  the  small-firm  market  because  of  the  high  cost  of  sales  involved  in  identifying  clients  and 
providing  services  to  smaller  manufacturers,  especially  those  with  fewer  than  100  employees,  the 
medium  size  of  MEP  center  customers. 

The  productivity  growth  of  smaller  manufacturers  lags  behind  larger  firms.  Larger 
manufacturers  improved  their  productivity  (value  added  per  hour  worked  in  manufacturing)  at  an 
annual  average  rate  of  2.9  percent  from  1967  to  1987,  the  most  recent  year  for  which  data  are 
available.  Small-  and  medium-sized  manufacturing  establishments'  productivity  grew  at  an 
annual  average  of  only  1 .3  percent  during  the  same  years.  Small  manufacturers  are  only  69 
percent  as  productive  as  larger  ones,  according  to  the  most  recent  data,  down  from  79  percent  in 
1967.  (Data  from  the  Census  Bureau's  1967  and  1987  Census  of  Manufacturers.) 

Market  forces  alone  have  not  provided  smaller  manufacturers  with  all  the  resources  they 
need  to  modernize,  raise  productivity,  and  make  a  stronger  contribution  to  living  standards  and 
national  economic  competitiveness.  A  national  network  of  centers  with  some  public  support  to 
extend  services  to  very  large  numbers  small-  and  medium-sized  manufacturers  can  overcome  the 
cost  of  sales  barrier  and  enable  market  forces  to  drive  modernization  of  the  industrial  base. 
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3.  What  Is  the  NIST  Manufacturing  Extension  Partnership  (MEP)?    The  NIST  ME?  is  a 
nationwide  network  of  organizations  that  provide  comprehensive,  hands-on,  technical  support  to 
modernizing  small-and  medium-sized  manufacturers  as  they  upgrade  their  equipment,  improve 
their  production  processes,  and  strengthen  their  business  performance. 

The  NIST  MEP  program  awards  limited  federal  funding  on  a  competitive  basis  to  non- 
profit manufacturing  extension  centers  that  serve  firms  in  specific  states  and  local  areas.  Each 
manufacturing  extension  center  tailors  its  services  to  meet  local  needs.  The  centers  provide 
technical  expertise  and  hands-on  assistance  for  projects  relating  to  appropriate  technology, 
quality  assurance,  business  information  systems,  production  process  improvement,  plant  layout, 
market  development,  computer-aided  design,  computer  integrated  manufacturing,  waste 
reduction,  material  engineering,  workforce  development,  rapid  prototyping,  and  other  priority 
manufacturing  issues. 

NIST  cooperates  with  state  governments  to  set  up  MEP  centers.  In  many  cases,  the  MEP 
program  builds  upon,  expands,  and  enhances  state-level  manufacturing  extension  programs, 
including  some  that  have  been  serving  smaller  fums  for  decades.  But  each  center  is  a  private, 
non-profit  organization  and  not  a  part  of  the  federal  or  state  government. 

The  NIST  MEP  centers  are  market  driven  -  -  almost  all  of  them  charge  affordable  fees  to 
customer  for  technical  assistance  projects.  The  centers  provide  assistance  broadly  to  the  smaller 
frnns  in  the  manufacturing  base  of  their  states  and  communities.  They  do  not  and  could  not  pick 
winners  and  losers. 

The  NIST  MEP  will  soon  include  44  affiliated  centers  located  in  32  states  and  related 
programs  in  eight  more  states.  A  1 995  competition  will  add  several  new  centers.  A  number  of 
these  centers  are  strongly  established  enterprises;  many  more  are  relatively  new.    The 
distribution  of  NIST  MEP  centers  establishes  federally  supported  manufacturing  extension  in 
many  of  America's  most  industrial  states.  The  32  states  with  MEP  centers  account  for  82  percent 
of  all  U.S.  manufacturing  shipments,  81  percent  of  all  U.S.  manufacturing  employment,  and  79 
percent  of  all  U.S.  manufacturing  establishments. 

4.  Is  Manufacturing  Extension  Working?  In  a  word:  Yes.  NIST  MEP  places  high  priority  on 
evaluating  the  impacts  of  its  manufacturing  extension  centers.  Based  on  early  evaluations,  the 
MEP  is  working  very  well. 

During  the  program  year  ending  in  June  1994,  the  seven  centers  founded  between  1989 
and  1992  carried  out  some  12,350  services  for  over  10,000  small-and  medium-sized 
manufacturers,  including  2,885  technical  assistance  projects  and  formal  assessments.  The 
manufacturing  firms  that  provided  evaluation  data  said  that  they  expected  each  individual 
technical  assistance  project,  on  average,  to  result  in: 

-  $19,473  in  increased  sales; 

-  $  1 7,5 1 8  in  reduced  inventory; 

-  $23,776  in  savings  firom  labor  and  material  costs;  and 

-  five  jobs  created  or  preserved. 

Fifteen  months  of  evaluation  data  fi-om  the  seven  oldest  centers  and  three  months  of  data 
fi-om  five  newer  centers  show  that  manufacturing  firms  are  reporting  total  economic  returns  of 
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almost  $7  for  every  federal  dollar  that  centers  receive.  The  economic  benefits  behind  this  seven- 
to-one  ratio  were  calculated  conservatively  based  on  what  the  manufacturers  said  they  expected 
in  labor  and  materials  savings,  their  reported  savings  from  unnecessary  capital  purchases  that 
they  otherwise  would  have  made,  60  percent  of  their  change  in  sales,  and  1 0  percent  of  the  value 
of  expected  inventory  reductions. 

In  1994,  Dun  &  Bradstreet  Information  Services  surveyed  750  small-and  medium-sized 
manufacttirers  that  had  been  customers  of  MEP  centers  and  750  small-and  medium-sized 
manufacturers  that  were  not  MEP  center  customers.  A  study  based  on  this  survey  found  that 
small-and  medium-sized  manufacturers  served  by  MEP  centers  are  up  to  six  times  more  likely  to 
organize  specific  improvement  actions  than  small-and  medium-sized  manufacturers  of  similar 
size,  type  of  ojieration,  and  unit  volumes  not  assisted  by  a  center.  The  planned  actions  included 
applying  statistical  quality  control  methods,  using  computer  based  information  systems, 
expanding  the  technical  training  of  workers,  and  implementing  just-in- time  delivery  procedures. 

5.  Who  delivers  MEP  Services  to  Customer  Companies?  A  substantial  majority  of  the 
directors,  managers,  and  service-delivery  field  engineers  at  MEP  centers  are  seasoned 
professionals  with  extensive  backgrounds  in  private,  for-profit  manufacturing  enterprises  -  - 
including  small-and  mediimi-sized  manufacturers.  MEP  centers  also  make  extensive  use  of  the 
private,  for-profit  consultants. 

6.  Do  MEP  Centers  Compete  with  Private  Consultants  Who  Might  Do  a  Better  Job? 

Neither  companies  nor  consultants  themselves  believe  that  MEP  centers  compete  with  private 
consultants.  In  fact,  they  complement  private  consultant  services  and  enhance  the  potential  small 
manufacturer  market  for  consultants. 

The  recent  study  based  on  the  Dun  &  Bradstreet  Information  Services  survey  confirms 
that  more  than  70  percent  of  the  small-and  medium-sized  manufacturers  assisted  by  MEP  centers 
believe  that  the  centers  provide  services  that  either  complement  the  work  of  private  consultants 
or  are  otherwise  imavailable  to  the  firms.  The  small-and  medium-sized  manufacturer  customers 
of  MEP  centers  value  their  services  highly:  72  percent  considered  the  center  the  only  or  better 
source  of  informal  assistance  or  trouble-shooting  at  little  or  no  cost;  64  percent  considered  the 
center  the  better  or  only  source  to  perform  cost-effective  assessments  of  operations;  65  percent 
considered  the  center  the  only  or  better  source  for  unbiased  information  on  all  relevant  products 
and  services  for  improvement. 

MEP  centers  often  retain  private  consultants  for  the  project  teams  that  serve  customers. 
Consultants  typically  lower  their  rates  for  such  work  because  they  do  not  incur  marketing  or 
sales  costs.  Small-and  medium-sized  manufacturers  are  often  reluctant  to  use  private 
consultants,  considering  them  difficult  to  find,  screen,  hire,  control,  and  afford.  But  40  percent 
of  the  small-and  medium-sized  customers  of  MEP  centers  indicated  that  working  with  the  center 
made  them  more  likely  to  use  a  private  consultant.  Nearly  three  out  of  the  four  consultants  that 
have  worked  with  MEP  centers  indicate  that  the  centers'  services  are  beneficial  to  their 
businesses. 
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7.  Why  Should  the  Federal  Government  Help  Fund  the  MEP  Centers?  Strong  ongoing 
federal  support  for  the  Manufactiiring  Extension  Partnership  is  needed  to  build  and  maintain  the 
scale,  scope,  quality,  coherence,  responsiveness,  and  strong  small-  and  medium-sized  firm  focus 
of  the  national  network.  Strong  federal  support  for  the  MEP  will  make  it  possible  to: 

Overcome  the  cost-of-sales  barrier  to  serving  very  large  numbers  of  modernizing  small- 
and  medium-sized  manufacturers  ~  private  for-profit  providers  have  not  prospered 
serving  small  firms  because  the  typical  contract  is  too  small  to  justify  the  expense 
incurred  in  fmding  and  winning  the  customer; 

Reach  and  assist  scores  of  thousands  of  small-  and  medium-sized  manufacturers  whose 
improved  jjerformance  can  reverse  and  close  the  widening  productivity  gap  between  large 
and  small  manufacturers,  strengthen  U.S.-based  supplier  chains,  save  jobs,  and  improve 
incomes; 

Assure  that  all  manufacturing  regions  of  the  country  have  an  industrial  base  of  modem 
small-  and  medium-sized  manufacturers  that  can  defend  markets  against  foreign 
competition  and  whose  combined  capabilities  can  help  anchor  the  major  manufacturers 
they  now  have; 

Encourage  states  to  invest  in  improved  small-  and  medium-sized  manufacturer 
performance  (a  national  benefit)  rather  than  intra-U.S.  industrial  recruitment  (at  best  only 
a  state  benefit  and  often  a  net  national  cost); 

Reach  large  numbers  of  worthy,  very  small  manufacturers  whose  aggregate  contribution 
to  wealth  creation  and  employment  is  significant  but  which  require  more  effort  to  save 
than  large  firms,  and  are  often  less  able  to  pay  the  ftiUy  burdened  cost  of  service; 

Reach  tens  of  thousands  of  smart  firms  in  small  towns  that  are  often  the  keystone  of  the 
local  economy  but  require  more  effort  to  serve  than  comparable  firms  in  dense  industrial 
metropolises; 

Link  centers  together  for  consortial  learning,  benchmarking,  timely  adoption  of  best 
practices  and  tools  through  robust  cooperation  among  all  centers  in  the  national  network; 

Deploy  to  scores  of  thousands  of  small-  and  medium-  sized  manufacturers  the  technical 
standards  that  are  the  essential  enablers  of  modem  manufacturing  ~  including  the 
standards,  technologies,  and  knowledge  that  small-  and  medium-sized  manufacturers 
need  to  link  into  the  national  information  highway; 

Develop  national  and  international  standards  through  processes  that  included  the  voice  of 
small-  and  medium-sized  manufacturers  in  the  United  States; 
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Respond  to  unpredictable  national  security  needs  that  require  an  agile  defense  supplier 
base  of  small-  and  medium-sized  manufacturers  to  which  national  imperatives  can  be 
quickly  communicated  and  from  which  timely  performance  can  be  expected;  and. 

Improve  small-  and  medium-sized  manufacturers'  access  to  federally  funded  technology 
through  leveraging  national  resources  such  as  the  federal  labs  that  can  make  a  strong 
contribution  to  the  modernization  of  thousands  of  small  manufacturers. 

Realization  of  each  of  these  1 1  worthy  objectives  requires  an  ongoing  federal  presence  in  the 
partnership.  Indeed,  the  partnership  is  problematic  writhout  federal  participation. 

8.  Are  Changes  in  Federal  Tax  Policy  an  Alternative  to  the  MEP?  Wise  fiscal  policy  can  be 
a  welcome  complement  to  a  nationwide  network  of  manufacturing  extension  centers  but  not  a 
substitute  for  the  hands-on  assistance  provided  by  MEP  centers. 

Adjustments  in  the  tax  code  that  create  incentives  for  small-  and  medium-sized 
manufacturers  may  eventually  pay  for  the  federal  tax  expenditure  incurred,  especially  if  the 
strongest  benefits  are  targeted  to  small  manufacturers  where  slow  adoption  of  modem  technology 
and  lagging  productivity  have  hurt  national  economic  performance.  The  MEP  community 
thoroughly  respects  the  tax  policy  proposals  in  Getting  Back  to  Work,  the  recent  report  of  the 
bipartisan  Northeast-Midwest  Coalition's  Manufacturing  Task  Force  co-chaired  by  Reps  Franks 
and  Meehan. 

It  is  wrong,  however,  to  force  manufacturers  to  choose  between  tax  breaks  and  the  MEP 
center  services  so  highly  valued  by  thousands  of  firms  that  the  MEP  network  has  assisted  to  date. 
Well-targeted  tax  incentives  can  quicken  the  pace  of  technology  adoption  by  small-  and  medium- 
sized  manufacturers.  The  benefits  of  this  rapid  modernization  will  be  increased  for  firms, 
communities,  industries,  and  the  nation  if  thousands  of  firms  get  good  advice  from  the  field 
engineers  of  MEP  centers.  Tax  incentives  encourage  firms  to  invest  in  plant  and  equipment. 
MEP  centers  help  modernizing  firms  to  make  a  wise  choice. 

9.  Why  Not  Reduce  the  Budget  Deficit  by  Cutting  the  MEP?  A  successful  MEP  will  help 
reduce  the  deficit  through  economic  growth.  Prospering  small-  and  medium-sized  manufacturers 
will  generate  taxable  incomes  and  reduce  social  safety  net  outlays.  Increasing  small-  and 
medium-sized  manufacturing  establishments'  productivity  growth  by  only  a  modest  amoimt  will 
generate  very  substantial  federal  revenue. 

There  are  far  better  opportunities  for  deficit  reduction  than  the  modest  appropriations  for 
the  MEP.  In  FY95,  the  MEP  represented  only  one  tenth  of  one  percent  of  the  federal  R&D 
budget,  which  is  still  largely  dedicated  to  the  missions  of  the  Cold  War  era.  Unlike  most  R&D 
spending,  the  economic  impact  of  assisting  the  modernization  of  thousands  of  small-  and 
medium-sized  manufacturers  through  investment  in  the  MEP  is  direct  and  immediate. 

10.  How  Long  Should  Federal  Funds  Support  Individual  MEP  Centers?  Federal  fimds 
should  only  help  support  centers  that  pass  aggressive  performance  reviews  with  distinction.  The 
MEP  should  never  guarantee  permanent  federal  backing  to  individual  centers. 
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The  trial  program  that  has  become  the  MEP  was  authorized  by  the  1988  Trade  Act.  The 
primary  objective  was  to  transfer  new  technologies  from  federal  labs  directly  to  small-  and 
medium-sized  manufacturers  through  demonstrations  and  pilot  projects  ~  a  difficult  experiment 
in  which  each  center  was  properly  limited  to  six  years  of  federal  support.  Through  years  of 
experience  in  the  marketplace  serving  firms  in  many  different  industries  in  all  regions  of  the 
country  the  MEP  partners  have  learned  that  the  more  important  national  mission  is  continuous 
deployment  of  current  best  practice  technologies  and  methods  to  many  thousands  of  small-  and 
medium-sized  manufacturers.  This  mission  evolves  as  progress  redefmes  best  practice.  This 
mission  is  worthy  of  ongoing  federal  investment. 

Yet  nothing  would  damage  the  market  credibility  of  MEP  centers  more  than  for  the 
national  network  to  devolve  toward  a  stable  bureaucracy  of  entitled  fundees.  Small-  and 
medium-sized  manufacturers  would  shun  the  services  of  such  centers.  The  MEP  national 
network  must  be  as  dynamic  as  the  manufacturers  it  serves.  The  best  means  to  assure  this  is  to 
compel  centers,  by  rule  or  culture,  to  charge  fees  for  most  of  their  services.  Maturing  MEP 
centers  are  already  required  to  raise  a  growing  proportion  of  their  revenues  from  non-federal 
(state  and  private)  sources.  If  the  current  authorization  in  the  1988  Trade  Act  were  amended  to 
allow  for  federal  support  beyond  the  sixth  year  the  amendment  should  require  an  aggressive 
review  and  competition  for  funds  every  two  or  three  years. 

The  centers  that  continue  to  pass  muster  should  continue  to  receive  federal  funds  so  that 
the  national  partnership  maintains  its  mission  of  supporting  modernization  by  small-  and 
mediimi-sized  manufacturers.  The  cost  of  sales  required  to  reach  very  large  numbers  of  small 
fums  remains  a  barrier  that  centers  can  best  overcome  through  public  support. 

The  federal  dollars  that  would  fund  MEP  centers  beyond  their  sixth  years  could  allow 
those  centers  to  continue  to  concentrate  on  smaller  firms.  Without  government  support,  some 
centers  will  survive,  but  only  by  moving  away  from  the  critical  small  firm  market  to  seek  much 
larger  customers  that  are  less  expensive  to  reach  and  serve  and  that  can  pay  fees  that  reflect  the 
fully  burdened  cost  of  the  service.  The  final  result  might  be  a  few  more  private  for-profit 
consulting  frnns  competing  in  a  crowded  market  for  the  fees  of  Fortune  1000  manufacturing 
corporations  —  an  end  far  different  than  the  sustained  modernization  of  America's  industrial  base. 

11.  Is  the  MEP  a  Government  Industrial  Policy  Picking  Winners  and  Losers?  Not  remotely. 
The  NIST  MEP  program  does  not  pick  winners  from  among  technologies,  industries,  or  firms. 

MEP  centers  respond  to  a  broad  range  of  current  needs  defined  by  a  wide  variety  of 
small-  and  medium-sized  manufacturers  in  a  given  region.  Centers  do  not  bet  on  the  future 
significance  of  any  still-emerging  technology.  MEP  centers  support  broad  and  timely  adoption 
of  those  technologies  and  practices  that  the  marketplace  defines  as  enablers  of  competitiveness 
for  specific  sectors  (e.g.  computer-aided  design  and  computer-aided  manufacturing  in  tooling)  or 
major  industries  (e.g.  electronic  data  interchange  in  auto)  or  for  all  of  manufacturing  (e.g.  Total 
Quality  Management). 

MEP  centers  can  only  achieve  impact  through  sustained  service  to  a  large  proportion  of 
the  small-  and  medium-sized  manufacturers  in  their  region  ~  not  through  focusing  their 
resources  on  any  small  segment  of  manufacturers.  Some  centers  do  focus  on  large  and  very 
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important  industry  concentrations  in  the  areas  they  serve  (e.g.  aerospace  in  Los  Angeles,  auto  in 
Michigan),  while  also  responding  at  some  level  to  the  needs  of  all  firms  that  seek  assistance. 
MEP  centers  work  with  a  broad  range  of  customers,  offering  objective  strategic  dialogue  to 
leading  firms,  providing  average  firms  with  engineering  expertise  they  do  not  have  on  staff,  and 
helping  firms  in  stress  define  priority  problems. 

The  Manufacturing  Extension  Partnership  is  sensible  support  for  America's  Main  Street 
meinufacturers,  not  industrial  policy. 
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Pounds  received  an  MBA  fiom  the  University  of  St.  Thomas  in  St.  Paul,  MN.  She  previously 
served  as  the  Executive  Director  of  the  Upper  Midwest  Manufacturing  Technology  Center 
(UMMTC)  headquartered  in  Minneapolis,  Minnesota.  She  also  serves  as  chair  of  the 
Modernization  Forum  Board  of  Directors.  Her  previous  experience  also  includes  manufacturing 
operations  management,  customer  relations  and  employee  training  for  companies  in  Minnesota, 
Kentucky,  Texas,  and  Colorado. 

Prior  to  joining  the  UMMTC,  Pounds  worked  for  Toyota  Motor  Manufacturing,  USA,  Inc. 
Among  the  first  employees  hired  to  work  at  the  U.S.  plant.  Pounds  worked  at  the  company  four 
years,  fiwm  start-up  construction  through  fiill  two-shift  production. 

She  b  a  member  of  the  American  Society  for  Quality  Control  and  the  Institute  of  Industrial 
Engineers. 
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Mrs.  MORELLA.  Thank  you,  very  much.  I  appreciate  your  com- 
ments and  your  being  here. 

I  am  going  to  leave  to  go  to  the  Floor.  Ms.  Cubin  wdll  take  over 
presiding,  but  I  wanted  to  in  particular  thank  Mr.  Rhoades.  I  heard 
you  came  in  from  a  vacation  in  Key  West  to  be  with  us.  Please 
know  that  we  will  relish  and  cherish  every  word  of  your  testimony. 

[Laughter.] 

Mrs.  MORELLA.  Thank  you,  very  much. 

I  know  Mr.  Reddy  did  not  have  too  far  to  come,  unless  he  got  in- 
volved with  traffic,  living  here  in  Washington,  but  I  want  to  thank 
you.  You  think  the  MEP  is  good,  too. 

Ms.  Cubin,  thank  you. 

Mrs.  Cubin  [presiding].  It  is  nice  for  me  to  be  in  this  chair.  I 
too  thank  you  for  being  here.  I  thank  the  other  panel  members  that 
I  had  the  opportunity  to  hear. 

Mr.  Reddy,  are  you  ready? 

[Laughter.] 

STATEMENT  OF  MR.  LEO  REDDY,  PRESIDENT,  NCFAM, 
WASfflNGTON,  D.C. 

Mr.  Reddy.  Thank  you  very  much,  Madam  chairwoman. 

I  am  here  today  on  behalf  of  the  Natic-nal  Coalition  for  Advanced 
Manufacturing.  We  are  a  coalition  of  about  300  organizations 
around  the  country  that  are  working  in  and  around  the  factory 
floor  to  accelerate  the  deployment  of  advanced  manufacturing  tech- 
nologies into  all  tiers  of  our  industrial  base. 

So  we  are  quite  familiar  in  a  very  hands-on  way  with  the  chal- 
lenge of  what  is  needed  to  bring  our  industrial  base  into  the  third 
wave,  or  into  the  information  age. 

This  is  not  a  theoretical  concept  for  it;  it  is  a  very  real-world 
challenge.  I  can  tell  you  from  that  perspective  that  to  really,  truly 
bring  all  tiers  of  our  industrial  base  into  the  third  wave  is  the  in- 
dustrial equivalent  of  putting  a  man  on  the  moon. 

It  is  going  to  require  a  national  effort  to  do  this.  Very  definitely 
we  are  going  to  have  to  combine  federal  resources  with  private  sec- 
tor resources,  with  academic  resources  to  make  this  happen. 

I  think  that  the  issue  before  your  committee,  and  a  terribly  im- 
portant issue,  is  what  you  can  do  with  the  some  $70  billion  R&D 
budget  to  try  to  facilitate  that  process,  if  this  indeed  is  becoming 
a  new  national  priority,  which  we  think  it  should. 

From  our  perspective,  we  think  that  neither  the  private  sector 
nor  government  alone  can  achieve  this  major  objective.  We  really 
have  to  pool  our  resources,  as  Mr.  Brown  said,  in  much  the  way 
we  did  in  winning  the  Cold  War.  We  have  to  learn  to  pool  our  re- 
sources in  a  non-ideological  and  a  pragmatic  way. 

I  think  that  the  programs  we  are  talking  about,  the  public/pri- 
vate partnership  programs,  are  exactly  the  kind  of  program  we 
need  for  the  future.  These  are  forward-looking,  21st  Century  type 
of  programs. 

They  are  the  only  way  we  are  going  to  be  able  to  achieve  this 
goal.  They  are  programs  that  are  precisely  not  industrial  policy  be- 
cause they  are  designed  to  be  bottoms-up  programs.  They  depend 
upon  the  private  sector  to  develop  the  programs,  to  manage  the 
programs,  and  the  fact  that  they  are  bottoms  up,  it  seems  to  me, 
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is  the  very  antithesis  of  industrial  poHcy.  It  prevents  industrial  pol- 
icy. 

This  is  why  we  support  ATP  and  MEP  both.  Let  me  say  very 
briefly  on  MEP,  as  people  working  in  and  around  the  factory  floor 
on  these  issues,  that  structurally  probably  the  greatest  impediment 
we  have  to  actually  bringing  our  industrial  base  forward  and  mod- 
ernizing it  are  the  structural  weaknesses  which  face  our  small  and 
medium  sized  companies.  There  are  two  major  short  comings  in  the 
market  for  these  companies. 

First  of  all,  as  a  business  proposition  most  vendors  who  are 
bringing  the  latest  technologies  to  bear  simply  find  it  uneconomical 
to  sell,  to  market  to  the  smaller  companies.  The  return  on  invest- 
ment is  just  not  great  enough. 

Consultants  have  the  same  problem.  It  is  simply  not  a  good  busi- 
ness for  them  to  try  to  reach  out  to  these  smaller  companies. 

Some  intervention  is  necessary  to  provide  the  necessary  technical 
assistance  for  these  companies  to  adopt  the  new  technologies  they 
need  to  be  competitive  and  to  serve  the  needs  of  our  larger  firms 
to  produce  high  quality,  highly  competitive  products. 

The  only  device  that  we  have  been  able  to  find  that  effectively 
fills  that  gap  are  extension  agents  who  actually  go  into  these  two 
companies  and  in  a  cost-effective  manner  introduce  them  to  the  lat- 
est technologies  and  related  processes. 

Some  government  intervention  in  the  process  is  necessary.  It  will 
probably  be  necessary  for  a  long  time  to  provide  for  that  infi'astruc- 
ture  of  support  to  take  place  and  to  flourish. 

The  federal  role  in  stimulating  that  process  is  absolutely  indis- 
pensable. We  would  not  be  looking  at  35  States  today,  even  at  the 
very  limited  federal  funding  we  are  talking  about,  having  extension 
services,  if  it  were  not  for  the  seed  capital  and  for  the  leadership 
provided  by  the  Federal  Government  to  make  that  happen.  It 
would  simply  not  have  happened  and  will  not  happen  without  some 
investment  from  the  Federal  Government. 

I  was  just  at  an  MEP  in  Toledo  just  last  week.  The  industrial 
committee  there  was  exhilarated  over  the  fact  they  were  getting 
that  program. 

What  is  hard  to  perceive  when  you  are  inside  the  Beltway  is  that 
outside  the  Beltway  each  one  of  these  federal  dollars  is  a  powerful 
stimulant  to  other  investment,  to  matching  funds. 

It  brings  prestige  also  to  those  communities  to  be  recognized  in 
a  competitive  process.  These  are  excellent  programs.  These  kinds 
of  partnership  programs,  particularly  MEP,  are  exactly  what  we 
should  be  doing  with  our  R&D  budget. 

I  would  agree  with  Arati  Prabhakar  that  these  are  the  last  pro- 
grams we  should  be  cutting.  And  Congress,  rather  than  cutting 
these  programs,  should  be  joining  with  industry.  I  think  you  have 
seen  the  strength  and  support  fi-om  industry  today  at  this  hearing. 
And  I  think  you  have  seen  it  in  the  600  letters  presented  today  by 
Ms.  Pounds.  Congress  should  get  with  it. 

Congress  should  join  industry  in  trjdng  to  modernize  our  indus- 
trial base  so  we  will  be  the  most  competitive  industrial  base  well 
into  the  21st  Century. 

Thank  you. 

[The  prepared  statement  of  Mr.  Reddy  follows.] 
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Technology  Subcommittee,  House  Science  Committee 
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SUMMARY 

As  an  industry-led  organization  whose  members  are  working  daily  to  accelerate  the 
deployment  of  information-based  technologies  into  the  nation's  industrial  base,  NACFAM 
beheves  that  a  national  effort  is  required  for  U.S.  industry  to  move  from  the  "Second 
Wave"  industrial  economy  to  the  "Third  Wave"  knowledge-based  economy. 
Since  neither  industry  nor  government  can  lead  this  effort  alone,  partnerships  have  become 
vital  in  the  private  sector  and  are  increasingly  important  in  the  government  sector. 

NACFAM  thus  supports  private-public  technology  partnerships  based  upon 
industry  initiative  and  cost-sharing.  Two  successful  examples  are  the  Manufacturing 
Extension  Partnership  (MEP)  and  Advanced  Technology  Program  (ATP). 

MEP  provides  critical  information  needed  by  the  nation's  small  and  medium-sized 
manufacturers  in  achieving  globally  competitive  levels  of  productivity,  quality,  cost 
reduction,  and  time  to  market.  Extension  agents  offer  cost-effective  assistance,  especially 
in  quality  control  and  inspection,  systems  management,  market  development,  resource 
planning,  and  computer-aided  design,  manufacturing,  and  engineering. 

Performance  data  show  that  MEP  client  companies  report  benefits  of  more  than  $8 
for  every  federal  dollar  and  significant  gains  on  average  per  project,  including  5  and  a  half 
jobs  added  or  saved.  Federal  seed  capital  is  a  strong  stimulus  for  state  and  private  sector 
investment  in  extension.  A  federal  program  also  offers  ready  access  to  information  sharing 
and  coordination  among  the  states,  to  best  practices  and  standards,  and  to  federal  lab 
technology. 

ATP  helps  to  resolve  one  of  the  major  structural  failures  in  the  nation's  overall 
science  and  technology  enterprise:  the  gap  between  basic  research  and  product 
development  ATP  addresses  this  issue  by  lowering  the  risk  of  technology  experimentation 
and  by  involving  industry  directly  at  each  stage  of  the  process. 

From  the  industry  perspective,  the  most  attractive  feature  of  ATP  is  precisely  that  it 
is  not  industrial  policy.  Rather  than  being  a  top-down  program  rooted  in  government 
decisions,  it  is  based  upon  proposals  conceived  and  managed  by  industry.  Indeed,  the 
direct  involvement  of  industry  and  industry  co-funding  are  the  best  safeguards  against 
industrial  policy. 

MEP  and  ATP  are  the  kinds  of  federal  technology  investment  that  best  fit  the 
competitiveness  needs  of  U.S.  industry  and  offer  the  highest  return  for  the  American 
taxpayer  and  the  U.S.  economy.  Congress  should  join  industry,  not  in  reducing  these 
partnership  programs,  but  in  nurturing  their  success  and  growth. 
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Introductory  Remarks 

Chairwoman  MorelJa,  Ladies  and  Gentlemen, 

On  behalf  of  the  National  Coalition  for  Advanced  Manufacturing,  I  would  like  to 
congratulate  you  on  your  new  position  as  Chair  of  this  important  Subcommittee.  This 
body's  deliberations  in  the  years  ahead  will  have  a  lasting  effect  on  America's  ability  to 
preserve  a  strong  lead  in  the  global  technology  race. 

House  Speaker  Gingrich  has  spoken  eloquently  of  the  urgent  need  for  this  nation  to 
migrate  from  the  "Second  Wave"  industrial  economy  to  the  "Third  Wave"  knowledge- 
based  economy. 

NACFAM  is  a  quintessential  "Third  Wave"  organization.  The  members  of  our 
industry-led  coalition  are  working  daily  in  and  around  America's  factories  to  accelerate  the 
adoption  of  information-based,  computer-integrated  manufacturing  technologies  by  all  tiers 
of  the  U.S.  domestic  industrial  base,  including  small-  and  medium-sized  firms.  Industry 
requires  these  technologies  to  compete  in  today's  global  marketplace,  where  pressures  for 
flexibility,  quality,  cost  reduction,  and  speed  to  market  are  unrelenting. 

Nearly  300  organizations  participate  in  NACFAM  programs  and  services  to  the 
industrial  base:  companies  of  all  sizes,  non-profit  technology  centers,  national  trade 
associations,  and  national  technical  education  associations.  These  organizations  represent 
tens  of  thousands  of  firms  and  technical  workforce  training  institutions. 

Since  a  broad  national  effort  is  needed  to  transform  our  domestic  industrial  base, 
the  federal  government  will  inevitably  play  a  major  role  in  this  historic  process.  Whatever 
the  outcome  of  budget  deficit  reduction  and  government  downsizing,  federal  policies  in  the 
fields  of  taxation,  monetary  policy,  education  and  training,  acquisition,  national  security, 
transportation,  regulation,  telecommunications,  export  promotion,  and  trade  negotiations 
will  continue  to  have  far-reaching  effects  on  industrial  modernization  and  competitiveness. 
The  federal  government  also  funds  about  70%  of  all  basic  science  and  40%  of  all  R&D  in 
our  country. 

Among  these  various  issues,  NACFAM  is  most  interested  in  those  that  relate 
directly  to  the  factory  floor:  technical  assistance  to  smaller  suppliers  of  manufactured  parts 
and  components,  the  development  of  new  manufacturing  process  technologies,  technical 
workforce  training,  and  capital  availability  for  factory  modernization. 

Madam  Chairwoman,  you  invited  me  to  comment  today  on  two  federal  programs 
that  play  a  role  in  both  the  deployment  and  development  of  manufacturing  technologies:  the 
Manufacturing  Extension  Partnerships  (MEP)  program  and  the  Advanced  Technology 
Program  (ATP)  administered  through  the  National  Institute  of  Standards  and  Technology 
(NIST)  under  the  U.S.  Department  of  Commerce. 

Manufacturing  Extension  Partnership  (MEP) 

Since  its  founding  in  1 989  as  a  post-Cold  War  industrial  modernization 
organization,  NACFAM  has  stressed  the  need  to  accelerate  the  deployment  of  information- 
age  technologies  to  small-  and  medium-sized  manufacturers.  NACFAM's  "Pyramid  Chart" 
(Figure  1 )  illustrates  the  importance  to  America's  industrial  base  of  small  and  medium-sized 
manufacturing  establishments  with  fewer  than  500  employees. 
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Figure  I.  U.S.  Manufacturing  Establishments 
(Source:  U.S.  Bureau  of  Census.  December  1990) 
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These  establishments  employ  65%  of  the  manufacturing  workforce—  1 2  million 
mostly  high  wage,  high  skills  jobs.  They  contribute  to  growth  in  manufacturing 
employment,  as  employment  in  larger  firms  continues  to  decline. 

While  dramatic,  this  quantitative  picture  does  not  portray  the  qualitative  changes  that 
are  going  on  between  large  manufacturing  firms  and  their  suppliers.  Due  to  the  greater 
efficiencies  of  outsourcing,  large  companies  today  rely  increasingly  on  their  suppliers  to 
make  the  parts  and  components  for  their  products  .  Since  multinational  firms  have  the 
option  to  procure  those  parts  anywhere  in  the  world,  the  future  of  our  own  domestic 
industrial  base  will  depend  heavily  upon  the  ability  of  U.S.  suppliers  to  achieve  globally 
competitive  levels  of  quality,  productivity  and  price. 

Those  suppliers  must  compete  against  cheap  overseas  labor,  cut-throat  pricing,  and 
companies  that  receive  extensive  technical  assistance,  tax  breaks,  and  subsidization  from 
their  own  governments.  To  win— without  reducing  wages  to  American  workers— U.S. - 
based  small  and  medium-sized  supphers  must  have  access  to  advanced  productivity- 
enhancing  manufacturing  technologies,  to  a  highly  skilled  technical  workforce,  to  capital 
for  factory  modernization  investment,  and  to  technology  management  skills. 

Given  the  rapid  pace  of  technological  change,  however,  especially  the  burgeoning 
demands  from  large  firms  for  rigorous  quality  standards  and  electronic  data  interchange. 
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smaller  firms  are  hard  pressed  to  acquire  the  new  technologies  and  methods  they  so  badly 
need.  Although  these  firms  are  improving  their  performance,  the  productivity  gap  between 
large  and  small  firms  continues  to  grow.  Many  smaller  manufacturers  lack  the  in-house 
capacity,  engineering  staffs,  and  time  to  keep  up. 

Manufacturing  extension  services  can  play  a  major  role  in  meeting  their  needs. 
Experienced  extension  agents  assist  small-  to  medium-sized  firms  in  finding  cost  effective 
solutions  to  the  full  spectrum  of  their  competitiveness  challenges.  Because  they  deal  with 
hundreds  of  firms,  extension  agents  offer  front-end  needs  assessments,  help  benchmark 
the  firm  against  its  global  competitors,  and  pinpoint  major  problem  areas.  Extension  agents 
play  an  especially  important  role  in  quality  control  and  inspection,  systems  integration, 
market  development,  resource  planning,  and  computer-aided  design,  manufacturing,  and 
engineering  systems. 

Once  having  isolated  the  problems,  these  agents  can  tap  into  an  enormous  body  of 
resident  expertise:  private  consultants,  tool  providers,  state  agencies,  training  institutions, 
federal  and  university  research  centers,  financial  institutions,  standards  bodies,  etc. 

This  model  is  not  new  to  the  United  States.  The  Agricultural  Extension  Service,  a 
cooperative  program  between  states,  localities,  and  the  U.S.  Department  of  Agriculture, 
has  functioned  with  remarkable  success  for  over  85  years.  The  technologies  and 
information  that  agricultural  extension  agents  have  brought  to  America's  farms  explains 
why  our  agricultural  sector  is  the  envy  of  the  world  and  a  major  source  of  U.S.  exports. 

Another  reason  for  the  success  of  that  program  is  that  it  operated  on  a  truly  national 
scale,  with  3, 140  field  offices  and  a  billion  dollar  cost-shared  budget,  with  the  federal 
government  contributing  over  $400  million. 

By  these  measures,  technical  extension  services  for  smaller  manufacturers  is 
diminutive  by  comparison--even  though  agriculture  represents  less  than  3  percent  and 
manufacturing  more  than  20  percent  of  gross  domestic  product .  FY  92  federal  funding  for 
manufacturing  extension  was  under  $17  million  per  year  and  supported  only  seven  centers. 
Even  with  its  subsequent  expansion,  MEP  is  still  co-funding  only  44  centers-a  small 
fraction  of  those  needed  to  provide  effective  assistance  to  some  380,000  manufacturing 
establishments  with  fewer  than  500  workers. 

Before  contemplating  any  further  expansion  of  MEP,  however,  the  new  Congress 
needs  to  ask  whether  the  taxpayer  is  receiving  a  sufficiently  high  return  on  investment.  We 
often  ask  ourselves  the  same  question  in  NACFAM  from  the  point  of  view  of  the  industry 
"customer"  for  this  program. 

Performance  measurement  for  industrial  extension  services  is  a  difficult  and  inexact 
science.  In  its  administration  of  MEP,  however,  NIST  has  been  assiduous  in  demanding 
that  federally-supported  extension  services  collect  data  continuously  on  their  effectiveness. 
Indeed,  in  this  regard  MEP  may  be  one  of  the  most  rigorous  federal  technology  programs 
in  its  effort  to  demonstrate  return  on  the  taxpayer's  investment 

The  evidence  collected  by  NIST  thus  far  on  the  impact  of  the  MEP  program 
suggests  that  these  services  offer  an  exceptionally  high  rate  of  return  (see  Figure  2): 
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Figure  2. 


•  To  date,  the  MEP  program  has  reached  more  than  25,000  scnaH 
manufacturers 

•  Client  con^janies  have  rqx>rted  benefits  of  more  than  $8  for  every  federal 
dollar  centers  have  received 

•  Clients  who  report  benefits  from  MEP  service,  on  an  average  per  project 
basis,  report  5  arid  half  Jobs  added  or  saved,  $43,000  savings  in  later  and 
material  costs,  and  in  increase  of  over  $369,0(K)  in  sales 

•  ClJMitcompatJes  are  op  to  six  times  more  likely  to  plan  technical 
improvements  than  similar  unserved  companies 


Another  view  of  the  effectiveness  of  manufacturing  extension  centers  is  offered  by 
a  1993  KPMG  Peat  Marwick  survey  of  the  eight  hidustrial  Resource  Centers  (IRCs)  in 
Pennsylvania.  According  to  this  survey,  92%  of  the  respondents  characterized  their 
experience  with  these  IRCs  as  good  or  excellent  They  reported  that  IRC  services  have 
increased  revenues,  reduced  costs,  heightened  productivity,  and  added  jobs. 

It  is  fair  to  ask  why  these  services,  if  they  add  so  much  value,  can  not  support 
themselves  in  the  market  or  with  state  funds.  Most  of  these  services  do  ask  and  receive 
fees  from  their  industry  clients,  and  35  states  are  now  contributing  to  industrial  extension 
services. 

Without  federal  support,  however,  this  network  of  extension  centers  will  be 
unlikely  to  reach  a  sufficient  number  of  clients  to  have  a  macroeconomic  impact  on  the 
nation's  industrial  competitiveness.  Federal  involvement  will  help  assure  that  all 
manufacturing  regions  have  competitive  industrial  bases  and  that  there  is  some  level  of 
coordination  and  information  sharing  among  divergent  state  programs.  A  federal  program 
also  offers  ready  access  to  global  best  practices,  to  national  and  international  standards,  and 
to  federal  lab  technologies.  Most  importandy,  federal  seed  capital  is  a  strong  stimulant  to 
state  and  private  sector  investment 

In  addition  to  improving  capabilities  of  extension  services,  the  federal  role 
significantly  improves  their  outreach.  I  discussed  this  issue  last  week  during  a  visit  with  an 
MEP  center  director  in  Toledo,  Ohio,  a  major  manufacturing  center.  He  commented  that 
the  federal  role  in  indispensable  to  his  center  in  being  able  to  cross  state  Unes  to  assist 
companies  important  to  his  region-which  he  could  not  do  if  he  were  solely  dependent  upon 
state  funds. 

Would  private  consultants  fill  the  needs  of  smaller  manufacturers  in  the  absence  of 
government-supported  extension  services?  According  to  a  1 994  Dun  &  Bradstreet  survey 
commissioned  by  the  Modernization  Forum,  more  than  70%  of  the  manufacturers  who 
have  received  assistance  from  manufacturing  extension  centers  (MECs)  indicated  that 
MECs  provide  services  that  either  complement  the  work  of  private  consultants  or  are 
otherwise  unavailable  to  these  manufacturers.  Most  of  the  companies  surveyed  report  that 
MECs  are  either  the  only  available  source  or  are  considered  a  better  source  of  informal 
assistance,  unbiased  information,  and  cost-effective  assessment  of  operations. 
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It  left  entirely  to  their  own  resources,  manufacturing  extension  services  would  need 
to  turn  to  larger  firms  for  fees  similar  to  those  asked  by  consulting  firms.  This  would  leave 
smaller  companies  without  the  technical  assistance  they  will  need  to  survive  global 
competition. 

Advanced  Technology  Program 

The  continuous  development  of  state-of-the-art  manufacturing  processes  is  another 
key  to  moving  U.S.  indu.stry  into  the  Information  Age.  According  to  a  December  1994 
report.  Technology.  Economic  Growth  and  Employment,  issued  by  the  Chief  Economist  at 
the  U.S.  Department  of  Commerce,  "plants  that  use  advanced  technologies  pay  higher 
wages,  offer  more  secure  jobs,  and  increase  employment  more  rapidly  than  other  plants." 

N  ACFAM  ha.s  long  held  the  position  that  in  a  post-Cold  War  era  of  global 
economic  competitiveness,  a  larger  share  of  the  federal  R&D  budget  should  be  devoted  to 
aiding  the  development  of  new  manufacturing  process  technologies.  Even  though  these 
technologies  are  very  costly  to  develop  and  define  the  very  means  of  production  across  all 
industry  sectors,  they  still  represent  less  than  2%  of  federal  R&D  spending. 

One  of  the  most  promising  programs  designed  to  help  fill  that  gap  is  the  Advanced 
Technology  Program  at  NflST.  This  program  works  with  industry  to  develop  high-risk, 
potentially  high  pay-off  technologies  that  otherwise  would  not  be  pursued  because  of  the 
costs  and  risk  involved  and  the  strong  tendency  of  U.S.  companies  to  invest  in  short-term 
product  technologies  rather  than  long-term  process  technologies. 

ATP  is  not  confined  to  manufacturing  process  technologies,  but  several  of  its 
thrust  areas  relate  to  these  technologies,  such  as: 

•  Manufacturing  composite  structures 

•  Materials  processing  for  heavy  manufacturing 

•  Motor  vebicle  manufacturing 

•  Computer-integrated  manufacturing  for  electronics 

•  Manufacturing  composite  structures 

•  Component- based  software 

ATP  also  helps  to  resolve  one  of  the  major  structural  failures  in  the  nation's  overall 
science  and  technology  enterprise;  the  gap  between  basic  research  and  product 
development.  It  is  a  truism  that  the  U.S.  is  adept  at  basic  research,  but  our  leading 
competitors  are  more  efficient  at  turning  that  research-including  U.S. -based  research-into 
new  products.  ATP  addresses  this  issue  by  lowering  the  risk  of  technology 
experimentation  and  by  involving  industry  directly  at  each  stage  of  the  process. 

From  the  industry  perspective,  the  most  attractive  feature  of  ATP  is  precisely  that  it 
is  nol  industrial  policy.  It  is  not  a  top-down  program  rooted  in  government  agency  needs 
and  perceptions. 

To  the  contrary,  ATP  is  based  upon  proposals  conceived  by  industry,  industry 
proposes  the  technology  focus  areas,  industry  experts  are  involved  in  the  proposal 
evaluation  process,  and  industry  manages  the  projects.  Indeed,  this  arrangement  prevents 
ATP  from  becoming  industrial  policy. 

It  is  worth  recalling  that  ATP  proposals  are  selected  through  a  merit-based 
competitive  process,  not  through  earmarking.  NACFAM  has  examined  this  question  and 
has  concluded  that  these  are  n^l  pork  barrel  programs.  Otherwise,  NACFAM  would  not 
support  or  advise  that  its  members  participate  in  these  NflST  programs. 
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Given  NACFAM's  traditionally  strong  interest  in  small  and  medium-sized  firras, 
we  are  also  pleased  that  over  half  of  ATP  awards  go  to  smaller  establishments.  In  this 
sense,  it  is  not  a  "corporate"  program. 

NACFAM  has  looked  carefully  at  the  detailed  operations  of  ATP.  Last  spring,  we 
convened  a  meeting  in  Washington  attended  by  70  companies  who  came  precisely  to  offer 
an  in-depth  critique  of  private- public  technology  partnership  programs.  Of  the  various 
programs  discussed,  ATP  fared  very  well.  It  was  the  strong  view  of  that  meeting  that  ATP 
was  well  administered  and  responsive  to  the  needs  of  industry. 

From  the  business  perspective,  the  key  to  success  is  bringing  new  and  innovative 
products  to  market.  ATP  facilitates  experimentation  with  high-risk  technologies  that  is  the 
gateway -the  only  gateway-to  innovation.  Those  new  products  are,  in  turn,  the  key  to 
gaining  market  leadership,  especially  in  those  high-valued  added  areas  that  increase  profits, 
revenues,  produce  high  wage  high  skill  jobs,  and  boost  exports.  On  the  latter  point,  it 
should  be  noted  that  while  overall  trade  in  manufactured  goods  suffered  a  $96  billion  deficit 
in  1992,  U.S.  trade  in  "advanced  technology  products"  had  a  surplus  of  $35.2  billion  that 
year. 

It  is  difficult  at  this  stage  to  measure  fully  the  return  on  investment  of  ATP.  By 
nature,  it  is  confined  to  high-risk,  pre-product  technology  development  with  a  longer-term 
economic  impact.  However,  five  independent  studies  of  ATP  projects  have  revealed 
substantial  early  impacts,  including  the  following: 

•  Expanded  high-risk  R&D 

•  Gains  in  research  efficiency,  including  cost  and  time  savings,  improved 
productivity,  and  other  benefits  from  industry-industry,  industry-government, 
and  industry- university  collaborations 

•  Creation  and  retention  of  high-wage  jobs 

•  Improved  competitive  standing 

•  Formation  of  valuable  strategic  business  alliances 

•  Assistance  in  converting  from  defense  to  commercial  applications 

•  Acceleration  of  technology  development 

Moreover,  NIST  reports  that  information  from  40  small  participating  companies 
revealed  the  following  impact  on  commercialization: 

•  30  %  reported  incorporating  improvements  resulting  from  the  ATP  project  into 
existing  commercial  products 

•  1 8  percent  were  implementing  an  improved  production  process  resulting  from 
the  ATP  project 

•  38  percent  were  producing  and  shipping  to  potential  customers  commercial 
prototypes  of  products  based  on  the  ATP-funded  technology 

•  20  percent  were  producing  and  selling  to  customers  products  derived  from  the 
ATP-funded  technology. 

Another  testimony  to  the  favorable  impact  of  ATP  is  the  strong  support  this 
program  enjoys  from  industry.  For  example,  the  Coalition  for  Technology  Partnerships 
recently  wrote  to  Congress  in  favor  of  this  program  with  over  100  organizations,  mostly 
companies  of  all  sizes,  as  signatories.  This  letter  states, 

"The  real  payoff  of  the  ATP  is  the  long-term  economic  growth  potential  for  the 
companies  involved  with  the  program,  and  the  creation  of  new  jobs.  The  ATP  is  a 
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model  of  industry/government  partnerships  which  benefits  the  nation  as  a  whole, 
again  by  leveraging  industrial  capital  to  pursue  new  technologies. " 


Conclusion 

Madam  Chairwoman,  the  core  issue  before  your  committee  in  this  Congress  will  be 
to  weigh  priorities  within  the  $70  billion-plus  federal  R&D  budget  Most  of  that  budget  is 
still  based  on  a  Cold  War  paradigm:  defense-military,  space,  and  big  science  research. 
Although  there  has  been  some  shift  towards  greater  civilian  R&D,  this  has  been  very 
gradual.  The  U.S.  still  spends  considerably  less  on  non-defense  R&D  than  its  two  major 
competitors  as  a  percentage  of  GDP. 

Among  the  choices  you  will  make  in  looking  at  future  priorities  within  the  R&D 
budget,  NACFAM  would  argue  that  MEP  and  ATP  are  the  kinds  of  federal  technology 
investment  that  best  fit  the  competitiveness  needs  of  U.S.  indu.stry  and  offer  the  highest 
return  for  the  American  taxpayer  and  for  the  U.S.  economy.  The  fact  that  industry  is 
contributing  its  own  dollars  and  manpower  is  the  best  guarantee  that  these  programs  will 
yield  economic  gain. 

These  programs  focus  on  developing  and  deploying  the  technologies  of  the  future. 
They  help  close  the  gap  more  quickly  between  basic  research,  early  development  and 
product  realization.  They  save  federal  dollars  through  private-public  cost-sharing.  They 
stimulate  unprecedented  teaming  arrangements  between  companies,  government,  and 
academia  that  mirror  industry's  own  growing  use  of  strategic  alliances.  Neither  industry 
nor  government  have  the  ability  alone  to  lead  in  the  global  technology  race. 

In  sum,  these  programs  offer  an  opportunity  to  pool  our  national  resources  to 
address  the  technological  challenges  that  face  our  nation  in  bringing  the  industrial  base  into 
the  Information  Age.  We  must  act  as  a  nation  on  this  issue  rather  than  as  a  divided  society. 

Rather  than  choosing  to  erect  new  barriers  between  the  private  and  public  sectors, 
Congress  should  be  seeking  ways  to  break  down  outdated  thinking  and  practices  that 
inhibit  pragmatic  cooperation.  ATP  and  MEP  together  represent  well  under  one  percent  of 
the  total  federal  R&D  budget  This  Congress  should  join  industry,  not  in  reducing  or 
terminating  these  partnership  programs,  but  in  nurturing  their  success  and  growth. 
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Mrs.  CUBIN.  Thank  you,  Mr.  Reddy. 

I  think  what  we  will  do  is  go  ahead  and  hear  from  Mr.  Rhoades, 
and  then  ask  questions  of  all  three  of  you,  if  that  is  satisfactory. 
And  thank  you  so  much  for  leaving  your  vacation.  That  is  just 
more  than  anyone  should  be  asked  to  do. 

STATEMENT  OF  MR.  LARRY  RHOADES,  PRESIDENT,  EXTRUDE 
HONE  CORPORATION,  IRWIN,  PENNSYLVANIA 

Mr.  Rhoades.  I  am  the  president  of  a  machine  tool  company  lo- 
cated in  Irwin,  Pennsylvania,  near  Pittsburgh.  Extrude  Hone  is  a 
small  manufacturer.  I  can  recall  making  payroll  with  my  personal 
credit  card — never  my  wife's. 

Today  we  have  annual  sales  of  approximately  $20  million,  and 
currently  employ  180  people;  130  in  the  U.S.  and  50  in  6  technical 
support  centers  in  Europe  and  Asia.  More  than  half  of  our  sales  are 
exports. 

I  appreciate  the  opportunity  to  be  here  today.  I  believe  in  the 
MEP  program.  I  have  been  associated  since  1988  with  one  of  the 
pioneering  efforts  in  manufacturing  extension,  the  Southwestern 
Pennsylvania  Industrial  Resource  Center,  known  as  SPIRC,  which 
is  one  of  eight  state-funded  industrial  resource  centers  in  Penn- 
sylvania. 

Since  1994,  SPIRC,  along  with  three  other  IRCs  in  Pennsylvania, 
have  also  been  national  Manufacturing  Extension  Centers  funded 
through  NIST. 

I  have  been  a  customer,  an  advisor,  and  a  board  member  to 
SPIRC  for  the  past  seven  years.  I  currently  serve  as  SPIRC's  chair- 
man. 

Manufacturing  accounts  for  more  than  20  percent  of  the  U.S. 
GNP  and  more  than  two-thirds  of  U.S.  export  earnings.  Within 
Pennsylvania,  manufacturing  comprises  over  17  percent  of  employ- 
ment, 25  percent  of  the  total  wage  base,  and  33  percent  of  the  gross 
state  product. 

Small  and  medium  sized  manufacturers  are  particular  impor- 
tant. Most  U.S.  manufacturers,  in  fact  over  98  percent  of  them,  are 
small  companies.  They  form  the  backbone  of  our  production  and 
supplier  base,  and  the  employ  two-thirds  of  the  manufacturing 
work  force,  accounting  for  over  half  of  U.S.  industrial  output. 

Even  more  importantly,  smaller  manufacturing  establishments 
are  responsible  for  the  manufacturing  sector's  only  job  growth  in 
recent  decades.  Employment  at  establishments  with  more  than  500 
workers  fell  by  2  million  jobs  between  1967  and  1992,  while  em- 
ployment in  small  facilities  grew  by  1.7  million. 

Pittsburgh  during  the  past  15  years  lost  150,000  manufacturing 
jobs  mostly  in  large  corporations;  3700  companies  employing 
170,000  people  still  remain,  comprising  16  percent  of  the  region's 
work  force,  and  only  250  companies  in  that  region  have  sales  of 
more  than  $25  million. 

Our  challenge  in  southwestern  Pennsylvania,  as  well  as  in  most 
other  regions,  is  to  help  ensure  that  this  base  of  smaller  firms  is 
globally  competitive  and  can  continue  to  provide  the  foundation 
that  our  economy  requires. 

Many  small  businesses  in  the  past  depended  on  proximity  for 
their  competitive  advantage.  As  transportation  has  become  more  ef- 
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ficient,  communication  technology  more  advanced,  and  trade  bar- 
riers reduced  or  eliminated,  the  importance  of  proximity  has  also 
become  dramatically  reduced. 

This  has  led  to  a  globalization  of  markets  for  manufactured  prod- 
ucts which,  because  they  are  conveniently  transported  and  stored, 
have  become  the  arena  to  test  economic  competitiveness  among  na- 
tions. 

The  following  are  some  observations  from  a  fellow  Pennsylvania 
manufacturer.  Art  Dodge,  from  Dodge-Regupol  in  Lancaster,  Penn- 
sylvania, Chairman  Walker's  District: 

Today,  the  so-called  industrialized  nations  employ  350  million 
people  who  are  paid  an  average  hourly  rate  of  $18.  However,  dur- 
ing the  past  10  years,  the  world  economy  gained  access  to  large 
and  populated  countries,  such  as  China,  the  former  Soviet  Union, 
Indian,  Mexico.  Altogether,  it  can  be  estimated  that  a  labor  force 
of  some  1,200  million  people  has  become  reachable  at  an  average 
hourly  cost  of  under  $2  and,  in  many  regions,  under  $1. 

Consequently,  U.S.  manufacturers,  large  £ind  small  alike,  are 
under  intense  global  pressures  to  improve  values  and  reduce  costs. 
In  other  words,  to  maintain  a  significant  productivity  advantage  in 
the  face  of  rapidly  improving  productivity  in  these  emerging  coun- 
tries. 

This  globalization  is  one  of  the  factors  that  is  profoundly  influ- 
encing U.S.  manufacturing  generally.  To  respond  to  this,  the  Na- 
tion's largest  manufacturers  have  been  feverishly  downsizing.  This 
reflects  a  major  paradigm  shift  in  large  corporate  manufacturing 
strategy  over  the  past  25  years. 

These  large  companies  have  concluded  in  many  cases  that  their 
internal  manufacturing  facilities  were  somewhat  parasitic  and 
looked  to  the  corporation's  market  strengths  to  carry  inefficiencies 
at  in-house  manufacturing  facilities,  which  sometimes,  they  con- 
cluded, were  irreversibly  overpaid  and  unresponsive. 

Their  confidence  that  their  changing  needs  could  be  met  through 
a  dynamic  and  eager  supplier  base  comprised  primarily  of  small 
companies  contrasts  sharply  with  the  vertically  integrated  operat- 
ing strategy  that  built  most  of  those  companies  over  the  prior  50 
years. 

So  in  order  to  accomplish  this,  the  Nation's  largest  manufactur- 
ers have  in  many  cases  uncoupled  their  manufacturing  operations, 
which  some  of  them  view  manufacturing  operations  as  fixed  assets 
that  can  be  held  at  ransom  by  a  striking  work  force,  they  have  un- 
coupled this  from  their  product  design  and  mass  marketing 
strengths. 

More  and  more,  manufacturing  is  being  moved  out  of  the  large 
companies  that  design,  advertise,  and  normally  still  assemble  their 
products  into  smaller  companies  that  supply  the  components  in  the 
subassemblies. 

They  want  to  harness  the  responsiveness,  efficiency,  and  creativ- 
ity of  the  small  company  supplier  base  where  top  management  is 
pretty  close  to  the  factory  floor,  and  resourcefulness  is  a  fiscal  ne- 
cessity. 

Most  importantly,  they  want  flexibility.  In  fact,  if  they  had  their 
way,  they  want  interchangeability.  They  want  a  supplier  base  that 
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is  plug  compatible  with  their  design,  procurement,  and  production 
integration  systems. 

Ideally,  the  supplier  relationships  will  have  enough  competition 
to  keep  everybody's  pencils  sharp,  but  enough  comfort  and  stability 
to  justify  substantial  investments  in  tooling  up  at  the  supplier's  ex- 
pense. 

Their  vision  is  the  Agile  Enterprise,  with  the  ability  to  assemble 
virtual  corporations  from  many  smaller  suppliers  who  have  a 
standardized  quality  system,  information  system,  and  management 
approach. 

If  America's  small  manufacturers  do  not  respond  to  this  oppor- 
tunity to  adapt  to  a  compatible  culture  with  their  Fortune  500  cus- 
tomer base,  these  major  U.S.  manufacturers  will  be  forced  to  turn 
to  an  increasingly  less  distant  foreign  supplier  base  who  also  offer 
lower  wage  rates.  Fortunately,  wage  rates  are  not  everything.  Effi- 
ciency, responsiveness,  and  particularly  quality  with  a  capital  "Q" 
are. 

Let  me  offer  some  information  about  my  company  to  explain 
these  challenging  opportunities.  Extrude  Hone  is  a  world  leader  in 
a  niche  market.  With  occasional  help  from  programs  like  ATP,  the 
Ben  Franklin  Program,  and  the  NCMS.  We  invent  new  manufac- 
turing processes  and  the  equipment  that  then  carries  them  out. 

We  supply  our  special  machines  to  many  of  the  world's  largest 
and  best-known  manufacturing  companies  that  help  them  be  more 
competitive  and  make  their  products  perform  better  for  their  cus- 
tomers. 

I  have  watched  and  been  intimately  involved  in  the  development 
and  adoption  of  new  manufacturing  processes  throughout  my  entire 
career.  I  have  managed  to  learn  a  few  things  about  this  cycle, 
where  the  barriers  are,  how  changes  in  manufacturing  operations 
occur  in  both  large  and  small  companies  in  the  U.S.  and  other 
countries,  and  how  sometimes  the  market  is  not  as  all-knowing  as 
it  seems. 

Regardless  of  our  unique  technologies  and  the  stature  of  our  cus- 
tomer base,  we  too  are  a  small  manufacturer  with  many  of  the 
same  problems  of  other  small  manufacturers.  Our  competitive  dif- 
ferentiation is  built  on  our  set  of  unique  technologies,  and  perhaps 
our  existing  market  reputation  and  relationships,  but  the  methods 
and  practices  we  use  to  design  and  build  our  products  are  not  a  lot 
different  or  a  lot  better  than  other  small  U.S.  builders  of  industrial 
equipment. 

We  know  that  waste  and  inefficiency  exists  in  our  operations — 
in  manufacturing,  design,  procurement,  and  marketing.  This  waste 
represents  a  substantially  higher  percentage  of  our  sales  than  do 
our  profits. 

Although  we  have  grown  about  15  to  20  percent  per  year  by  de- 
veloping new  applications  and  products,  we  have  traditionally 
earned  a  percentage  of  profit  on  sales  which  was  only  average  for 
companies  of  our  size  and  our  industry,  and  not  high  enough  to 
adequately  finance  the  growth  needed  to  meet  our  market  demand. 

With  help  and  focus  fi-om  SPIRC,  we  have  managed  to  nearly 
double  that  profit  ratio  and  our  goal  is  to  triple  it,  while  at  the 
same  time  providing  more  value  for  our  customers  for  every  dollar 
they  spend  with  us. 
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Our  path  to  that  objective  is  to  implement  appropriate,  up-to- 
date  manufacturing  technologies.  If  we  are  successful  in  our  objec- 
tive, we  will  have  tripled  our  profitability  and  built  our  financial 
base  for  growth.  Also,  by  the  way,  we  will  have  tripled  our  federal 
tax  payments. 

Implementing  these  changes  can  be  a  frightening  undertaking, 
however,  for  a  small  company.  The  capital  investment  in  appro- 
priate manufacturing  equipment  can  be  a  substantial  percentage  of 
the  firm's  net  worth. 

Needed  changes  in  manufacturing  practices  can  seem  threaten- 
ing to  long-time  key  employees.  Waiting  to  build  the  organizational 
confidence  necessary  to  take  these  steps  can  cause  long  delays  in 
implementing  much  needed  improvements. 

Normally  that  confidence  must  extend  well  into  the  organization 
before  the  commitment  to  change  can  finally  be  made.  MEP's  is 
particular  effective  at  accelerating  that  process  both  through  staff 
and  through  networking. 

I  am  not  sure  that  the  improvements  that  we  have  made  would 
have  been  made  without  help  from  SPIRC.  They  certainly  were  un- 
dertaken much  more  rapidly  and  more  confidently  because  of 
SPIRC's  assistance. 

We  have  increasing  evidence  that  the  MEP  and  state  programs 
like  it  are  working.  Recently  an  evaluation  of  the  impact  of  the 
Pennsylvania  IRC  program  was  carried  out,  and  I  have  copies  of 
the  just-released  report  for  you. 

The  major  findings  include  75  percent  of  the  firms  reported  em- 
ployment gains  since  the  initial  IRC  involvement.  The  firms  experi- 
enced a  net  increase  in  employment  of  almost  11  percent  during  a 
period  when  total  manufacturing  in  Pennsylvania  declined  by  10 
percent. 

83  percent  of  the  firms  reported  sales  gained  since  the  initial  in- 
volvement, a  cumulative  gain  of  over  a  billion  dollars. 

The  MEP  has  had  a  relatively  short  life  history.  The  original  cen- 
ters have  been  beacons  in  unchartered  waters  that  can  assist  new 
MEPs  like  SPIRC  to  traverse  obstacles  that  they  have  encountered 
and  overcome  before  us. 

There  is  good  reason  to  be  proud  of  the  accomplishments  of  the 
MEP.  Its  fundamental  rationale  is  intelligent,  practical,  and  need- 
ed desperately  by  an  increasingly  important  segment  of  our  econ- 
omy that  is  facing  critical  and  challenging  structural  changes  to  its 
environment. 

If  the  380,000  small  U.S.  manufacturers  respond  unwisely  or 
timidly  to  these  challenges,  the  1.7  million  American  jobs  that 
shifted  from  large  U.S.  manufacturing  corporations  to  small  ones 
in  the  past  25  years  could  shift  again  to  an  increasingly  accessible 
offshore  supplier  base. 

If  they  respond  to  these  challenges  rapidly  and  with  agility,  they 
could  indeed  fulfill  the  American  Dream  for  their  companies  and 
their  12  million  employees. 
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It  makes  compellingly  good  sense  for  the  American  taxpayer  to 
see  that  this  critical  segment  of  the  economy  and  the  U.S.  tax  base 
respond  with  the  best  that  America  has  to  offer.  I  urge  you  to  help 
make  that  the  response  by  continuing  to  support  NIST's  MEP  pro- 
gram. 

[The  prepared  statement  of  Mr.  Rhoades  follows:] 
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Manufkcturing  is  typically  a  coaqjlex  activity.  The  ttansfbrnution  of  raw  materiab  into  usefiil 
products  that  provide  value  for  people  normally  involves  dozens  to  thousands  of  components,  and 
each  component  may  require  ten  to  one  hundred  manuftcturing  operations.  All  of  these 
components  must  fit  together  (sometimes  very  accuratdy)  and  all  of  them  should  be  completed 
and  ready  for  assembly  at  precisely  the  time  they  are  neeled.  Because  of  this  complexity,  it  is  not 
easy  to  determine  where  the  value  added  and  tlus  waste  lie-although  new  management  and 
measurement  tools  are  making  this  more  evident  than  in  the  past. 

Sortmg  out  the  value  added  and  the  waste  are  what  this  heating,  the  Manu&cturing  Extension 
Partnerriup's  misrion,  and  the  future  of  the  American  manufacturing  sector  are  all  about. 

My  name  is  Larry  Rhoades.  I  am  Presidait  and  Chief  Executive  OfBcer  of  Extrude  Hone 
Corporation,  a  machine  tool  company  located  in  Irwin,  Pennsylvania,  near  Pittsburgh.  Extrude 
Hone  is  a  small  manu&cturing  company.  We  have  annual  sales  of  ^pproxinately  $20  miUion  and 
currently  employ  180  people-130  in  the  U.S.  and  another  SO  in  five  technical  8^>poit  ccolerB  in 
Europe  and  Asia.  I  appreciate  the  opportunity  to  be  here  today. 

Let  me  share  with  you  sevend  of  niy  core  belie&  about  the  subject  at  hand. 

First,  I  believe  that  a  strong  manufacturing  base  is  Msential  to  the  future  of  the  American 
economy, 

Second,  I  believe  the  country's  manufiicturing  economy  is  particularly  dependent  upon  the 
existence  of  a  vibrant,  growing  base  of  small  and  medium  sized  firms  that  are  engaging  in  worid 
class  manufacturing  practices  and  managemem  tednnques. 

And,  third,  I  beHeve  that  it  is  possible  to  design  and  devdop  effective  public  programs  that 
support  and  help  make  more  cotnpetitive  these  smaller  firms.  In  other  words.  I  believe 
manu&cturing  extension  can  and  does  work  and  that  it  represents  good  public  policy  and  a  sound 
investment  of  public  doUars. 

I  have  been  associated  since  1988  with  one  of  the  pioneering  efforts  in  mamifiicturing  extension— 
the  Southwestern  Pennsylvania  Industrial  Resource  Center,  known  as  SPIRC.  SPIRC  was 
established  through  a  statewide  program  created  by  the  Commonwealth  of  Pennsylvania  and  is 
one  of  dght  industrial  resource  centers  in  Pennsylvania.  Since  1994,  SPIRC  (along  with  three 
other  IRC  counterparts  in  Pennsylvania)  also  has  been  a  national  roanufiKturing  extension  center, 
funded  through  the  NIST  Manufacturing  Extension  Partnership  (MEP)  program.  I  have  been  a 
customer,  advisor,  and  board  member  to  SPIRC  over  the  past  seven  years.  I  currently  serve  as 
SPIRCs  chairman. 

I  thought  it  would  be  useful  today  to  organize  my  testimony  around  three  principal  pohits: 

1 .    wl^  small  and  medium-sized  companies  are  nnportam  to  the  fliture  of  American 
manu&cturing; 
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2.  why  we  need  a  nitioiud  syitem  or  infiwtniGture  to  luppon  these  firms  aixl  help  impro 
cotnpetitivenest;  md 

3.  why  I  beUeve  roaouftcturing  extension  is  woiidng  snd  can  work  even  better  in  the  fiitura  u  t 
sound  public  policy  investment  and  tool. 

Manuftcturing  today  remains  tremendously  important  to  the  American  economy.  It  employs  over 
eighteen  million  people,  more  than  twenty  percent  of  the  private  sector  worldbrce,  and  geoerates 
four  times  as  many  secondary  jobs  as  the  service  and  retail  sectors.  For  the  past  four  decades, 
manuftcturing  has  conmstently  accoumed  for  more  than  twenty  percent  of  the  U.S.  GNP,  and 
American  manuftcturers  contribute  more  than  two-thirds  of  U.S.  expon  earnings. 

V^thin  my  home  state  of  Pconsylvaiua,  a  similar  pattern  exifts.  Manu&ctuiing  comprises  over 
seventeen  percent  of  employment,  twmty-five  percent  of  the  total  wage  base,  and  thixty-thiee 
percent  of  gross  state  product. 

Within  this  overall  context,  small  and  medium-sized  manu&cturing  is  particularly  important. 
Most  U.S.  manufkctuters  (over  ninety-eight  percent)  are  small  and  medium-sized.  In  every 
community  and  r^on  of  the  country,  they  form  the  backbone  of  our  production  and  supplier 
base,  enqitoying  nearly  twelve  million  people  and  accounting  for  over  half  of  US.  industrial 
output. 

Even  more  importantly,  small  and  medium-sized  manufacturing  establishments  are  responsible  for 
the  manufacturing  sector's  only  job  growth  in  recent  decades.  Bmploymeot  at  establishments  with 
more  than  five  hundred  workos  feU  by  two  million  between  1967  and  1992,  while  employment  at 
small  facilities  grew  by  1.7  million. 

In  the  future,  it  is  reasonable  to  believe  that  these  treads  will  be  even  more  proiUMmced. 
Traditional  larger  manuftcturers  are  emphasizing,  above  all  else,  cost  reductioa  I.4U'ger 
companies  are  shrinking  in  size  and  outsourcing  wherever  possible.  New  manufiuturing  jobs  will 
be  created  primarily  among  small  and  medium-sized  cooqMmies  who  will  work  closely  with  larger 
firms  as  suppliers. 

The  growing  importance  of  small  and  medium-sized  manu&cturing  is  particularly  visible  in  a 
region  like  Pittsburgh  which  underwent  miyor  industrial  transformation  dtiring  the  past  fifteen 
years,  losing  approximatdy  1 50,000  manuftcturing  jobs.  Most  of  these  job  losses  were  m  large 
corporations  and  plants.  What  remains  today  is  a  still  substantial  base  of  i^>proxiffl«tely  3.700 
companies  employing  170.000  people,  or  16%  of  the  region's  workforce.  But,  only  250  of  these 
companies  have  sales  of  $2S  million  or  more.  Our  challenge  in  southwestern  Pennsyivania  (as 
well  as  in  most  other  regions)  is  to  help  ensure  that  this  base  of  smaller  firms  is  glotwlly 
competitive  and  can  continue  to  provide  the  foundation  our  economy  requires. 

This  base  of  smaller  manufiicturers  fiues  major,  ongoing  obstacles.  They  must  conqiete  in  a 
global  economy,  embrace  modem  management  techniques,  and  deploy  advanced  manufacturing 
practices  and  new  methods  of  work  organization.  Some  are.  But,  many  are  operating  fiu*  below 
their  potential. 
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Many  smaU  businesses  m  the  past  depended  (mim)xiiiuty  for  their  competitive  advanta^     As 
transportation  has  become  more  efiBdent,  communication  technology  more  advanced,  and  trade 
barriers  reduced  or  diminated,  the  importance  of  proximity  has  also  been  dramatically  reduced. 
This  has  led  to  a  globalization  of  markets  for  manu&ctured  products. 

However,  for  most  small  service  businesses,  pronmity  is  still  hi|^y  inq)ortant.  The  value  of  a 
retail  worker  or  a  service  providw  Qike  a  barber  who  cannot  store  and  tranqiort  one's  value  added 
in  a  product),  is  still  measured  in  terms  of  an  hour  of  labor's  value  in  a  manufacturing  operation 
and  that  value  depends  on  tbt  prodtictivity  of  the  manufacturing  operatioa  Since  manu&ctured 
products  can  be  rathn*  conveniently  transported  and  stored,  they  have  become  the  arena  to  test 
economic  competitiveness  among  nations. 

The  following  ate  some  observations  from  a  Mow  Pennsylvania  manu&cturer— Arthur  Dodge 
from  Dodge-R^upol  in  Lancaster,  Pennsylvania; 

"Last  year,  an  uiq)recedented  legislative  process  oiiminated  in  the  signature  of  the 
GATT  agreement  in  Marrakech.  With  the  signature  of  other  significam 
agreements,  such  as  the  Single  European  Act  (1986),  the  Maastrict  Treaty  (1993) 
in  Europe,  and  the  NAFTA  Agreement  (1993),  about  50,000  pages  of  new 
economic  rules  have  been  iq>proved. 

Today,  the  so^alled  industrialized  nations  onploy  350  million  people  who  are  paid 
an  average  hourly  rate  of  SI  8  (including  benefits).  However,  during  the  past  10 
years,  the  world  economy  gainKl  access  to  large  and  populated  countries,  such  as 
China,  the  former  Soviet  Union,  India,  Mexico,  etc.  Altogether,  it  can  be 
estimated  that  a  labor  force  of  some  1,200  million  people  has  become  readiable  at 
an  average  hourly  cost  of  under  $2  and.  in  many  regions,  under  $1 ." 

Consequently,  U.S.  manufacturers  (large  and  small  alike)  are  under  intense  gtobal  pressures  to 
improve  values  and  reduce  costs~in  other  words,  to  maintain  a  significant  productivity  advantage 
in  the  face  of  rapidly  improving  productivity  in  these  emerging  coimtries.  Evni  if  a  U.  S . 
manu&cturer  is  not  exporting,  he  is  still  competing  mterpationally  right  here  in  the  U.S.-selling 
its  product  bead-to-head  at  Wabnait  next  to  competing  foreign-made  products. 

This  globalization  is  one  of  the  &ctors  that  is  profoundly  influencing  U.S.  manu&cturing 
generally.  To  re^nd  to  this,  the  nation's  largest  manu&cturers  have  been  continuously  and 
dramatically  downsizing.  This  reflects  a  major  paradigm  shift  in  large  corporate  manufacturing 
strategy  over  the  past  tw«tty-five  years.  These  lai^  companies  have  concluded,  in  many  cases, 
that  their  internal  manufacturing  fikdlities  were  sometimes  parasitic  and  looked  to  the 
corporations'  market  strengths  to  "carry"  inefficiencies  at  in-house  manufacturing  facilities  which 
they  sometimes  found  were  irreversibly  overpaid  and  unresponsive.  Their  confid«ice  that  their 
chaiiging  needs  can  be  met  through  a  dynamic  and  e^ger  supplier  base  comprised  primarily  of 
small  companies,  contrasts  sharply  with  the  vertically  int^rated  operating  strat^  that  built  most 
of  America's  largest  manu&cturing  companies  over  the  prior  fifty  years. 
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la  Older  to  ■cconq>liah  Una,  many  of  the  nation'i  largest  manu&cturen  have  uocoupled  their 
manufiuturing  operations  (i.e.,  fixed  aiMta  that  can  be  held  at  rantom  by  a  striking  woricft>roe) 
ftom  their  product  dsiign  and  mass  marketing  strengths.  More  and  more  manufacturing  is  being 
moved  out  of  the  large  companies  that  design,  advertise  and  normally  still  assemble  their 
products,  into  smaller  companies  that  supply  the  components  and  subassemblies. 

They  want  to  harness  the  responsiveness,  efiBdency  and  creativity  of  the  small  company  supplier 
base-where  "top  management'  u  quite  close  to  the  f^tctory  floor  and  resourcefuhwts  is  a  fiscal 
necessity.  Most  importantly,  they  want  flexibility  (in  &ct,  interchangeabihty).  They  want  a 
supplier  base  that  is  "phig  compstibie"  with  their  design,  procureoaent  and  production  integration 
systems.  Ideally,  these  supplier  relationships  will  have  enough  competition  to  keq>  their  'pencils 
sharp*  but  enough  comfort  and  stability  to  justify  substantial  investments  in  tooling  up  at  the 
suppliers'  expense. 

Their  vision  is  the  AgOe  Entennise-witfa  the  ability  to  uawabk  "virtual  corporations''  fixnn  many 
smaller  suppliers  who  have  a  standardized  quality  system,  information  system,  and  management 
approach.  If  America's  smaller  manu&cturers  don't  respond  to  this  opportunity  to  adopt  a 
compatible  culture  with  their  Fortune  SOO  customer  baM,  these  major  U.S.  manufacturers  will  be 
forced  to  turn  to  an  increasingly  less  "distant"  foreign  supplier  base-who  also  offer  lower  wage 
rates.  Fortunately,  wage  rates  are  not  everything-effidency,  responsiveneu  and  particulariy 
Quality  (with  a  big  "Q")  are. 

Let  me  ofier,  at  this  point,  some  information  about  my  company  that  might  help  to  e^qilain  my 
perspective  on  meeting  these  challenging  opportunities.  My  company  is  a  worid  leado-  in  a  niche 
market.  We  develop  and  implement  new  manufacturing  processes  into  the  industrial  base.  Our 
nuyor  business  is  providing  the  machines  that  cany  out  these  processes  to  other  (typically  larger) 
firms  to  use  in  their  fiuilities.  Our  priticiple  products  are  machines  and  consumables  used  to 
perJOTm  a  process  that  precisely  "hones"  edges  and  sui&ces  of  irr^^lar  or  complex  passages  by 
"extruding"  an  abrasive  filled,  putty-like  material  that  acts  like  "fiowable  sand  paper"  as  it  enters 
and  extrudes  through  these  passages.  Thus,  our  name-Extrude  Hone. 

We  now  have  a  line  of  a  half  dozen  compleoMOtary  manufitcturing  processes,  and  another  half 
dozen  in  development.  We  invent  at  least  one  new  manufiu:turing  process  per  year.  We  supply 
our  machines  to  customers  in  forty  countries,  including  many  of  the  world's  largest  and  best 
known  manufacturing  companies.  I  have  watched  and  been  intimately  involved  in  the 
development  and  adoption  of  new  manufacturing  processes  throughout  my  entire  career.  I  have 
managed  to  learn  a  few  things  about  this  cycle,  what  the  barriers  are,  and  how  changes  in 
manu&cturing  operations  occur  in  both  large  and  small  companies-in  the  U.S.  and  in  other 
countries. 

Regardless  of  our  unique  technologies,  and  the  stature  of  our  customer  base,  we  too  are  a  small 
manu&cturer  with  many  of  the  same  problems  of  other  small  mamifi^cturers.  Our  competitive 
differentiation  is  built  on  our  set  of  unique  technologies  and  perhaps  our  existing  market 
reputation  and  rdationships,  but  the  methods  and  practices  we  use  to  design  and  build  our 
products  arent  a  lot  different  fhom  (or  a  lot  better  than)  other  mall  U.S.  builders  of  industrial 
equipment. 
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We  know  that  waste  and  inefficiency  exist  in  our  operations~in  manu&cturing,  design, 
procurement  and  marketing.  This  waste  represents  a  substantially  higher  percentage  of  our  sales 
than  do  our  profits.  Finding  and  eliminating  that  waste  and  inefficiency  has  a  dramatic  impact  on 
our  profitability.  Althou^  we  have  grown  about  fifteen  to  twenty  percent  per  year  by  developing 
new  processes,  products,  applications  and  markets,  we  have  traditionally  earned  a  percentage  of 
profit  on  sales  which  was  only  average  for  conqianies  of  our  size  in  our  hidustry. 

With  help  and  focus  from  SPIRC  (our  MEP  in  western  Pennsylvania),  weVe  managed  to  nearly 
double  that  profit  ratio,  and  our  goal  is  to  triple  it  while  at  the  same  time  providing  more  value  to 
our  customers  for  every  dollar  they  spend  on  our  products.  Our  path  to  that  objective  is  to 
implement  appropriate  up-to-date  manu&cturing  technologies,  information  systems  and 
managemem  practices.  If  we  are  successflil  in  our  objective,  we  will  have  tripled  our  profitability 
and  also,  by  the  way,  (hit  federal  tax  payments. 

Nevertheless,  implemoiting  these  changes  can  be  a  frightening  undertaking  for  a  small  company. 
The  capital  investment  in  appropriate  manufacturing  equipment  can  be  a  substantial  percemage  of 
the  firm's  net  worth.  Needed  changes  in  management  practices  can  seem  threatening  to  long-time, 
key  Mnployees.  Waiting  to  build  the  organizational  confidence  necersary  to  take  these  steps  can 
cause  long  delays  in  implementing  much  needed  improvements.  Normally,  that  confidence  must 
extend  well  imo  the  organization  before  the  commitment  to  change  will  finally  be  taken. 

The  MEP  is  particularly  efifective  at  accelerating  this  process-both  through  a  staff  that  we  have 
worked  with  regularly  and  with  whom  we  have  built  a  trusting  one-on-one  relationship,  and 
through  their  ability  to  fiwilitate  iKtworics  of  companies  within  the  region.  This  network 
fiunlitation  is  only  one  of  a  number  of  unique  and  highly  usefiil  MEP  roles,  but  is  one  that  I  feel  is 
particularly  importam  and  illustrates  the  special  benefits  an  MEP  can  provide  to  small 
manuracturers. 

According  to  a  report  fi'om  the  Manufiicturing  Studies  Board  entitled,  "Learning  to  Change^ 
Opportunities  to  Improve  the  Performance  of  Smaller  Manu&cturers,"  (National  Academy  Press, 
1993): 

"The  manufacturers  attending  the  workshops  repeatedly  pointed  out  to  the 
committee  that  providing  occaaons  (and  excuses)  for  firms  within  the  same,  and 
across  radically  difierent,  sectors  of  intiustry  to  meet  and  discuss  common 
concerns  and  problems  were  among  the  most  valuable  services  that  a  neutral  party, 
such  as  a  MTC,  could  provide.  They  felt  strongly  that  the  chance  for  owners  and 
managers  to  have  face-to-face  discussions,  to  exchange  information  about  new 
methods  and  technologies,  and  to  hear  first-hand  how  others  handled  similar 
business  crises  was  invaluable.  Talking  with  other  executives  about  problems  in 
common  is  the  best  way  to  find  out  "what  works,  and  what  doesni."  Suggested 
topics  included  work  force  training,  demographic  changes,  regulatory  compliance, 
and  access  to  investment  capital;  sharing  stories  about  solutions  attempted  and 
approaches  that  worited;  and  comparing  ways  to  respond  to  so  numy  of  the 
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problems  fiuang  nuuuifiKturers  today.  For  some  coa^>ames  this  Idod  of  interection 
is  sufficient  motivation  for  them  to  begin  significantly  attacking  their 
competitiveneas  problems.  Many  companies  are  surprised  to  learn  that  they  have 
80  many  of  the  same  problems  and  that  bdp  is  available. 

Even  when  staff  and  directors  of  assistance  oi^ganizations  have  business  and 
manufacturing  backgrounds,  their  experiences  and  the  problems  they  fiu:ed.  in 
general,  are  difiereot  from  what  the  owners  and  managers  felt  they  were 
confrontiag  today.  They  appreciated  tbc  expertise  and  experience  of  the  assistance 
groups  but  they  felt  that  the  opportunity  to  speak  with  people  that  shared  their 
same  probtems  and  challenges  on  a  daily  basis  was  especialiy  valuable." 

MEP  &ciUtated  networking  overcomes  the  normal  isolation  of  small  companies  fimn  one  another. 
I  feel  that  one  of  the  greatest  values  of  local  MEP  networking  is  that  because  it  is  local,  it  is  easy 
for  a  number  of  decision  makers  in  a  company  to  visit  neighboring  conqNUues  who  have  fiiced 
similar  decisions  to  learn  from  their  experiences— good,  bad  or  mixed.  Most  importantly,  it 
permits  the  entire  company  team  to  "envision  the  change"~to  imagine  its  implementation  in  their 
company.  It  is  that  ability  to  envision  the  change  that  clarifies  and  accelerates  its  implementation. 

In  my  opinion,  this  network  can  only  be  facilitated  by  the  type  of  organizations  that  MEP  has 
created  or  supported.  These  non-profit,  yet  industry  driven,  organizations  are  recognized  by  the 
companies  they  serve  as  being  devoted  to  the  collective  interests  of  the  r^on's  smaller 
manufacturers-above  all  else.  Consequently,  these  companies  are  willing  to  participate  actively  in 
the  network.  E;q>erience  at  one  of  the  early  MBP's  has  shown  that  organising  these  networics 
properly  and  managing  them  cuafuUy  is  critical  for  them  to  be  effective. 
Learning  how  to  do  this  effectively  is  one  of  the  most  compelling  reasons  for  a  national 
Manu&cturing  Extension  Partnership  rather  than  a  patchwork  of  local  and  state  effbits.  A  unique 
and  extremely  useful  knowledge  base  has  been  developed  through  the  original  MEP's  six-year 
history  that  provides  important  insights  and  a  clearer  understanding  of  the  process  of 
Manufacturing  Extension  Partnering.  These  centers  are  beacons  in  uncharted  waters  that  can 
asnst  newer  MEP's.  like  SPIRC,  to  traverse  obstacles  they  have  encountered  and  overcome 
previously. 

Does  manufacturing  extension  work?  I  believe  it  does.  On  an  individual  firm  basis,  I  have  seen 
first  hand  at  Extnide  Hone  what  an  MEP  center  can  do  to  help  a  company  modernize  and 
improve  their  competitive  edge.  From  identifying  and  focusing  our  attention  on  our  most 
significant  sources  of  inefficiency  and  waste  through  an  Operations  Review,  SPIRC  went  on  to 
help  us  evaluate  both  a  Local  Area  Network  (LAN)  and  an  advanced  Conqmter-Aided  Design 
(CAD)  system  to  reduce  this  waste.  SPIRC  then  directed  us  to  a  state  fimmdng  program  and  a 
local  fowidation-suppoTted  loan  fund  to  help  us  finance  the  instaUation  of  these  systems,  rm  not 
sure  that  we  would  have  taken  these  commitments  at  all  without  SPIRC.  They  certainly  were 
undertaken  more  rapidly  and  more  confidently  because  of  SPIRC's  assistance. 

Pethaps  more  importantly,  the  very  positive  results  we  experienced  from  these  investments  have 
made  my  company  and  my  colleagues  far  more  proactive  in  making  investments  and 
organizational  changes  in  anticipation  of  critical  needs— rather  than  simply  waiting  until 
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ciiciunstaoces  forced  a  comniitment  to  change  that  sometimes  was  a  poor  compromise  between 
what  was  needed  and  vfbat  we  could  squeeze  out  of  near-tenn  cash  flow.  The  improved 
information  for  management,  manuftcturing  and  marketing  provided  by  the  LAN  computer 
system  and  the  improved  design  efficiency  from  the  CAD  upgrades  provided  importaitt 
contributions  to  our  steadily  improving  profit-to-sales  ratios.  At  the  same  time,  our  customer 
satis&ction  levels  have  improvoj  as  our  product  quality  and  responsiveness  have  increased. 
We  are  now  looking  to  SPIRC  and  the  SPIRC  netwoik  to  assist  us  in  Benchmarking  and  ISO 
9000  certificatioa 

More  broadly,  we  have  increasing  evidence  that  the  MEP,  and  state  programs  like  it,  are  working. 
As  I  mentioned  earli«-,  Pennsylvania  has  opmaed  its  own  Industrial  Resource  Center  program 
since  1988.  Recently,  an  evahiation  of  the  in^wct  of  this  program  was  carried  out  by  the 
Pennsylvania  Econon^  Le^iue,  a  respected,  oon-paitisan.  non-profit  ecottomic  resMich 
oiganization.  This  study  was  based  on  nearly  300  randomly  selected  manufiwturing  firms  in  the 
state  who  have  been  IRC  clients.  The  major  findings  inchided: 

*  7S%  of  the  firms  rq>orted  employment  gains  since  the  initial  IRC  involvement; 

*  The  firms  experienced  a  net  increase  m  employment  of  almost  1 1%  (during  a  period 
v/bea  total  manufiKturing  employment  in  Pennsylvania  declined  by  10%); 

*  83%  of  the  firms  reported  sales  gains  since  the  initial  IRC  involvement,  a  cumulative 
gain  of  over  $  1  billion. 


* 


64%  of  the  firms  indicated  that  they  export,  and  80%  of  these  lepoited  inoeases  in 
e>qKm  sales. 


Nationally,  similar  findings  are  being  reported.  A  recent  study  based  on  a  1994  Dun  &  Bradstreet 
survey  found  that  small  and  medium-sized  manu&cturers  served  by  MEP  centers  are  up  to  six 
times  more  likely  to  organize  specific  improvement  actions  than  small  manu&cturers  not  assisted 
by  a  center. 

The  MEP  has  had  a  relatively  short  life  history.  B^vn  in  the  late  1980*3,  it  only  began  m  the  last 
year  to  move  beyond  the  original  MTCs  to  supporting  and  developing  a  national  system  that 
could  address  the  manufincturiog  competitiveness  issue  on  a  broad  and  equitable  6oat. 

There  is  good  reason  to  be  proud  of  the  accomplishments  of  the  MEP.  Its  fundamental  rationale 
is  intelligent,  practical  and  needed  desperately  by  an  increasingly  important  s^meot  of  our 
economy  that  is  &cing  critical  and  challenging  structural  changes  to  its  eovironmenL 

If  the  381,000  small  U.S.  manufacturers  respond  unwisely  or  timidly  to  these  challeoges,  the  1.7 
million  American  jobs  that  shifted  fi'om  Urge  U.S.  manufocturing  corporations  to  small  ones  in  the 
past  25  years  could  shift  again  to  an  inCTeaongly  accessible  off-shore  supplier  base.  If  they 
respond  to  these  changes  rapidly  and  with  "agility,"  they  could  indeed  fiiffiU  the  American  Dream 
for  their  companies  and  their  twdve  million  eoq>loyees. 
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It  maJaa  wmpdluigly  good  KQK  for  the  American  ux^ 

the  «ononty-aiKJ  the  U.S.  tte  ba«-respond5  with  tl«  best  thrt  A^ 

to  lidp  make  <Aa/ the  response  by  contimiiog  to  lupportNISrsMMufiurturing 
rartnerBhip. 
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Mrs.  CUBIN.  Thank  you  very  much.  Thank  all  of  you  for  your  tes- 
timony. 

I  just  have  a  brief  comment  to  make  before  I  ask  a  question.  I 
am  from  the  State  of  Wyoming.  In  Wyoming,  the  vast  majority  of 
our  people  are  now  employed  in  small  businesses.  We  used  to  be 
primarily,  the  labor  force  was  in  minerals'  extraction,  but  now 
small  business  has  taken  over. 

So  I  understand  the  problems  of  proximity  to  markets  and  to 
supplies  and  that  kind  of  thing.  So  I  think  this  is  pari;icularly  im- 
portant to  a  State  like  mine. 

What  I  wanted  to  ask  you,  current  law  provides  for  six  years  of 
federal  funding  for  the  manufacturing  centers.  I  wonder  how  many 
years  have  you  received  funding  from  the  center  program? 

Mr.  Rhoades.  Funding  started  for  our  program  from  the  MEP, 
from  NIST,  only  in  1994.  So  it  only  started  a  year  ago. 

The  Industrial  Resource  Center  system  was  started  in  Penn- 
sylvania with  state  funding  in  1988.  So  that  had  existed. 

There  are  very  significant  differences  that  have  occurred  in  that 
organization  since  it  became  an  MEP.  Not  only  is  the  scale  up- 
graded, but  being  part  of  a  national  network  very  much  helps. 

Having  sat  in  on  some  reviews  of  MEPs,  there  are  many  lessons 
that  they  have  learned  in  the  pilot  centers  in  the  first  six  years 
that  are  very  important  for  us  as  new  centers  to  be  learning  from 
them,  and  what  works  and  what  doesn't  work. 

So  to  that  extent,  I  think  that  they  are  very  useful  as  pilots  and 
as  guides  for  those  of  us  that  are  just  starting  out. 

Mrs.  CUBIN.  What  will  be  the  direct  effect  on  your  center  after 
the  six  years  is  up? 

Mr.  Rhoades.  Well,  we  expect  that  within  the  six  years  we  need 
to  try  to  become — wean  ourselves  from  the  need  for  public  funding. 

The  difficulty  is  that  some  of  the  most  important  benefits  like 
network  facilitation  are  not  things  that  CEin  be  charged  for. 

Charging  for  network  facilitation  in  effort  after  effort  doesn't 
work,  and  yet  that  is  the  most  powerful  factor  for  small  companies 
to  work  with. 

The  important  factor  there  is  that  with  a  network,  if  you  are  con- 
templating change,  you  can  then  use  the  network  facilitation  to  go 
visit  neighboring  companies  that  are — that  have  already  taken  the 
step  that  you  are  contemplating  and,  not  only  I  can  go  visit  them, 
but  deep  within  my  organization  I  can  take  a  lot  of  people  over 
there. 

The  important  thing  for  them  is  to  envision  the  change;  to  imag- 
ine that  change  occurring  within  their  organization.  Once  that  en- 
visioning is  done,  then  the  clarity  and  acceleration  of  the  imple- 
mentation of  the  new  method  or  the  investment  becomes  much, 
much  easier.  But  investment  is  a  big  thing  for  these  small  compa- 
nies. 

Mrs.  CUBIN.  How  does  a  company  that  hasn't  been  involved, 
then,  get  into  the  networking  which  seems  to  have  the  longest  last- 
ing value  after  the  six  years  is  up? 

Mr.  Rhoades.  I  don't  think  that  that  kind  of  thing  will  be  able 
to  be  maintained.  You  certainly  can't  charge  a  fee  for  service.  So 
the  organization  may  earn  enough  from  other  activities  to  be  able 
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to  subsidize  that,  so  I  am  not  sure  what  will  happen  after  six 
years. 

There  is  a  great  deal  of  value  that  can  be  gained  in  six  years. 
I  think  the  structure  of  the  MEP  program  that  encourages,  and  in 
fact  insists  upon  fee  for  service,  that  there  is  a  declining  rate  of 
taxpayer  support  for  these  services  that  is  a  very  intelligent  one 
and  that  brings  discipline  to  the  process. 

But  to  be  completely  self-sufficient  would  change  the  nature  of 
the  activity  in  a  way  that  would  not  necessarily  be  positive. 

I  do  not  think  you  could  generate  the  level  of  community  support 
if  it  were  purely  for-profit. 

So  it  needs  to  be  funded  somehow,  from  state,  federal,  and  fees 
as  a  combination. 

Mrs.  CUBIN.  Thank  you. 

Mr.  Rhoades.  If  the  MEP  program  stops  in  six  years,  it  would 
hurt. 

Mrs.  CUBIN.  Thank  you. 

Does  the  gentlelady  from  California  have  any  questions? 

Ms.  LOFGREN.  Very  quickly,  I  am  interested  in  your  last  ques- 
tion. 

For  any  of  the  panelists,  what  would  the  impact  be  if  the  Con- 
gress were  to  require  the  MEPs  to  be  self-sufficient  next  fiscal  year 
in  terms  of  charging  fees? 

Who  would  lose  out? 

Who  would  not  be  served? 

What  would  the  impact  be,  in  your  judgment,  on  the  economic  vi- 
tality of  our  country? 

Mr.  Reddy.  If  I  could  make  one  or  two  comments  on  that,  and 
also  ask  Ms.  Pounds  to  comment  since  she  is  actually  running  one 
of  those  centers. 

From  the  industry  perspective,  the  companies  in  my  coalition  are 
very  insistent  upon  rigorous  review,  performance  standards,  and  so 
forth. 

But,  quite  fi-ankly,  we  think  that  of  the  different — certainly  of 
the  different  federal  technology  programs,  this  particular  program 
sets  higher  requirements  for  performance  measurement  and  data 
collection  on  performance  than  any  other  that  we  know.  That 
doesn't  mean  the  performance — 

Ms.  LOFGREN.  Let  me  clarify.  I  am  not  asking  it  because  I  think 
it  is  a  good  idea. 

Mr.  Reddy.  Yes. 

Ms.  Lofgren.  I  am  just  trying — as  a  matter  of  fact,  I  do  not 
think  it  is  a  good  idea.  I  am  just  wondering  if  you  could  tell  me 
what  you  think  the  impact  would  be. 

Mr.  Reddy.  We  think  that  rigorous  review  is  appropriate. 

I  agree  with  Larry  completely  about  the  need  to  move  more  to- 
w£ird  a  fee-based  service. 

But  putting  a  six-year  time  limit  on  it  does  not  address  the  two 
points  I  mentioned.  In  other  words,  there  are  structural  failures  in 
our  economy  basically  in  terms  of  meeting  the  needs  of  small  com- 
panies. A  six-year  time  limit  is  not  going  to  resolve  that  problem. 

I  think  what  will  really  happen — and  Ms.  Pounds  can  confirm 
that — is  that  probably  these  centers  will  not  go  out  of  existence, 
but  they  will  change  their  nature.  They  will  become  for-profit  orga- 
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nizations,  and  they  will  have  to  look  for  their  business  among  larg- 
er companies.  They  will  be  unable  in  the  future  to  serve  many 
small  companies. 

Ms.  LOFGREN.  So  it  would  be  the  smaller  entities  who  might  need 
the  most  help  who  would  be  least  likely  to  receive  it. 

Mr.  Reddy.  That  is  right.  You  are  withdrawing  exactly  the  sup- 
port for  which  we  have  these  centers  in  the  first  place. 

Mrs.  CUBIN.  It  appears  we  are  playing  musical  chairs.  I  am  going 
to  turn  this  back  to  Congressman  Gutknecht,  and  he  will  have 
some  questions,  also. 

Thank  you  for  being  here. 

Ms.  Pounds.  As  Mr.  Reddy  has  said,  the  two  largest  impacts 
that  it  would  have  on  my  particular  center  would  be  that  imme- 
diately I  would  have  to  change  my  focus  for  the  customers  that  we 
serve. 

The  customer  profile  in  Massachusetts  is  87  percent  have  less 
than  10  employees.  I  would  have  to — to  be  able  to  make  up  that 
extra  money  just  on  fee  generation  alone — I  would  have  to  target 
the  companies  that  were  over  100  or  250  employees,  and  thus  not 
even  reach  87  percent  of  the  customer  base. 

The  other  thing  that  it  would  change  is  that  more  than  likely  I 
would  have  to  bring  more  expertise  in-house.  I  would  not  look  to 
leverage  it  in  the  current  private  sector  from  the  consultants,  or 
from  the  universities,  or  the  community  colleges  where  we  partner 
right  now  for  those  services. 

To  do  it  that  quickly  would  mean  that  I  would  have  to  bring  that 
expertise  in-house,  and  it  would  cause  a  different  djmamic  in  the 
services  we  deliver,  and  in  not  forming  the  partnerships  that  would 
be  long-lasting  in  our  State,  or  for  the  companies. 

Mr.  Rhoades.  One  of  the  biggest  concerns  that  I  have  is  to  see 
that  the  lessons  learned  by  those  that  have  been  creating  this  craft, 
there  is  not  an  existing  training  ground  for  manufacturing  exten- 
sion professionalists  other  than  the  MEP  program. 

There  are  the  state  programs  which  have  been  run  individually, 
but  having  a  national  program  and  being  able  to  learn  lessons,  and 
to  really  learn  them — you  cannot  learn  these  with  a  few-day  visit — 
when  I  reviewed  the  Cleveland  Center  about  a  year  ago,  my  great- 
est interest  was  to  see  that  we  could  use  that  center  as  a  university 
or  as  a  training  ground  for  the  professionals  in  the  newly  started 
program  in  Pennsylvania. 

So  I  think  that  having  those  early  programs  around  to  help  train 
the  rest  of  us  is  very  important. 

In  time,  as  professional  infrastructure  gets  built  up,  and  as  we 
all  learn  how  to  do  these  things  more  efficiently,  there  is  enough 
value  created  that  hopefully  at  some  point  in  time  there  will  be 
ways  to  extract  payment  for  that  in  ways  that  do  not  kill  the  pro- 
gram. 

But  as  in  the  ATP  effort,  a  great  deal  of  the  value  created  is  not 
something  one  can  capture  and  charge  for.  If  you  invent  a  new 
process,  98,  99-plus  percent  of  the  value  of  that  is  going  to  go  to 
the  people  who  use  it,  and  their  customers,  and  you  are  not  going 
to  be  able  to  build  a  fence  around  it  or  to  extract  that  much. 

The  same  thing  will  happen  within  the  MEP  effort.  You  just  can- 
not— right  now  we  do  not  know  how  to  charge  for  that. 
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There  is  so  much  value  created,  that  I  can  hope  that  in  six  years 
there  will  be  ways  to  charge  for  that. 

Ms.  LOFGREN.  Thanks  very  much.  Thanks  especially  for  coming 
back  from  such  a  sunny,  wonderful  place  and  talking  to  us. 

Mr.  Rhoades.  Thank  you. 

Mr.  GUTKNECHT  [PRESIDING].  Mark  Twain  once  observed— I  think 
it  was  Mark  Twain — that  the  closest  thing  to  Immortality  in  this 
World  is  a  government  program. 

[Laughter.] 

Mr.  GuTKNECHT.  You  are  among  the  small  and  elite  group  that 
actually  have  a  government  program  that  has  some  kind  of  a  sun- 
set. 

I  guess  I  would  like  to  ask,  have  you  begun  to  think  about  what 
happens  when  the  funding  runs  out  after  six  years,  where  you  will 
go? 

Mr.  Rhoades.  Yes.  We  have  begun  to  think  about  that  imme- 
diately in  a  program  that  is  just  starting.  We  realize  that  there  are 
some  things  that  we  can  pass  on  fees  for,  and  we  plan  to  increase 
the  level  of  those  fees  as  time  goes  on,  so  there  is  a  point  in  time 
where  we  could  see  that  possibly  this  thing  could  be  completely 
self-sufficient  for  many  of  its  activities. 

On  the  other  hand,  there  are  activities  that  will  not  be  self-suffi- 
cient. 

The  most  important  of  those  is  networking,  in  my  view.  Charging 
for  networking  just  kills  the  network.  And  the  biggest  value  on 
that  is  to  find  mentors  for  smaller  companies.  So  there  will  be 
three  things  that  will  happen. 

First  of  all,  if  you  sunset  the  existing  centers,  the  early  pilot  cen- 
ters, we  lose  those  as  a  guide. 

Secondly,  because  I  am  a  new  center,  if  as  we  sunset  over  six 
years  there  will  be  a  need  to  look  at  the  value  added  and  the  value 
captured,  the  charges  that  we  can  recover  from  each  of  those  en- 
gagements. So  that  we  won't  do  things  not  because  they  won't  cre- 
ate enough  value  for  the  public  or  for  the  taxpayer  to  justify  them, 
but  because  we  cannot  charge  the  fare  for  it.  It  is  like  a  mass  tran- 
sit system. 

You  just  end  up  with  that,  and  that's — So  you  can  do  that,  and 
everybody  can  drive  cars,  but  everybody  will  then  work  to  their 
own  limits  on  what  they  can  justify  spending  their  company's 
money  for. 

Ms.  Pounds.  We  certainly  have  been  struggling  with  this  almost 
on  a  daily  basis  because,  as  Mr.  Rhoades  says,  there  are  so  many 
pieces  of  our  business  in  just  the  casual  assessment  that  you  do 
with  a  company,  the  ways  that  you  are  able  to  provide  them  infor- 
mation either  one  on  one  or  in  groups  are  not  something  that  can 
be  charged  for  at  this  point. 

Nor,  do  the  small  companies  want  to  be  charged  for  it.  But  they 
do  want  to  have  that  information  available  to  them  because  they 
cannot  find  it  right  now. 

They  do  not  want  to  be  sold  a  solution  that  is  not  applicable  for 
their  company. 

We  have  looked  at  certainly  a  model — NIST/MEP  has  looked  at 
a  model  for  the  years  that  would  have  a  third  federal  funding,  a 
third  state,  and  a  third  private  industry  contributions. 
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That  is  a  model  certainly  that  as  the  older  centers  are  getting 
to  that  six-year  window,  they  are  finding  is  a  very  effective  level. 

What  the  third  of  federal  funds  would  continue  to  bring  to  the 
center  is  tjang  them  together  in  a  national  system  so  that  they  are 
not  just  looking  at  a  state  perspective,  or  an  industry  perspective. 

What  the  state  piece  does  is  provide  for  the  industries  in  their 
state  and  specific  areas.  We  certainly  would  want  to  try  to  increase 
that  private  investment  in  even  more  ways. 

Right  now  the  struggle  is.  How  do  we  not  become  a  private,  for- 
profit  driven  entity  and  increase  that  fund  when  what  we  are  try- 
ing to  do  is  provide  the  access  to  information  and  resources  that 
they  cannot  get  right  now  in  the  private  sector.  There  is  a  market 
failure  in  them  being  able  to  access  it. 

Mr.  Rhoades.  If  I  could  make  one  more  comment  on  that  issue? 

Mr.  GUTKNECHT.  Sure. 

Mr.  Rhoades.  I  am  not  sure  that  it  is  good  public  policy  to  want 
to  shut  this  kind  of  program  down  after  six  years  when  one  consid- 
ers that  there  is  a  very  direct  impact  from  what  this  program  does 
to  increase  corporate  profits,  even  for  very  small  companies  who 
are  the  vast  majority  of  manufacturing  now. 

The  government  takes  a  considerable  interest  in  those  profits  be- 
cause that  is  a  very  variable  part  of  their  tax  base,  and  corporate 
profits  will  vary  by  more  than  personal  income  will. 

The  ability  to  enhance  those  profits  and  enhance  the  revenue 
that  is  generated  by  the  taxes  on  those  corporate  profits  provides 
significant  incentive  for  government  to  want  to  make  that  invest- 
ment for  the  sole  purpose  of  maximizing  the  tax  take  on  the  cor- 
porate profits. 

Now  I  realize  that  is  not  what  government  is  in  business  to  do, 
but  in  terms  of  justification  for  the  investment,  I  do  not  know  of 
one  that  is  more  direct. 

Mr.  GuTKNECHT.  Mr.  Reddy,  would  you  like  to  comment? 

Mr.  Reddy.  I  commented  earlier.  Just  to  make  the  point,  and  re- 
inforce what  Ms.  Pounds  said,  that  we  are  convinced,  having  looked 
hard  at  these  centers,  that  if  they  were  to  work  solely  on  their  own, 
they  would  quite  quickly  for  their  own  survival  have  to  gravitate 
back  up  the  line  to  the  larger  customers. 

Therefore,  they  would  not  be  there  to  meet  the  structural  weak- 
nesses, the  market  failures  that  are  out  there  for  smaller  compa- 
nies. 

Mr.  GUTKNECHT.  So  if  I  understand  what  you  all  are  sa)dng,  it 
is  that  long  term  if  you  are  going  to  really  complete  your  mission, 
that  there  has  to  be  some  level  of  support  from  the  Federal  Govern- 
ment? Is  that  accurate? 

Mr.  Rhoades.  It  could  be  from  the  state,  but  there  needs  to  be 
some  public  support. 

Mr.  GUTKNECHT.  Ms.  Pounds? 

Ms.  Pounds.  There  does  need  to  be  some  level  of  public  support. 

My  fear  would  be  that  if  it  was  just  state  support  we  would  not 
have  a  national  system.  We  would  not  look  at  the  competitiveness 
of  all  manufacturers  similar  to  what  other  countries  are  doing  and 
investing  in  their  small  manufacturing  base. 

We  have  become  very  tied  to  what  the  large  companies  wanted 
from  their  suppliers,  or  the  large  companies  would  have  to  start 
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bringing  that  expertise  back  in-house  and  vertically  integrating 
again,  and  they  themselves  would  then  become  outdated  one  more 
time. 

So  if  the  federal  support  was  not  there,  the  small  compsinies 
would  not  be  served — except  in  very  specific  industries  that  were 
important  to  a  particular  state. 

Mr.  GUTKNECHT.  Well,  listen.  I  want  to  thank  you  all.  This  is  a 
very  interesting  subject,  and  I  want  to  thank  the  panel — this  panel 
and  the  previous  panels.  I  think  there  is  going  to  be  an  ongoing  de- 
bate about  this. 

As  I  indicated  to  one  of  the  other  panelists,  we  are  hearing  more 
and  more  the  term  "corporate  welfare"  being  kicked  around  this 
place. 

Some  of  us  are  going  to  wind  up  on  one  side,  either  defending 
or  joining  the  assault,  and  the  ammunition  you  provided  today  I 
think  has  been  very  helpful.  We  appreciate  your  testimony. 

I  would  ask,  though,  that  there  may  be  some  Members  who 
might  like  to  submit  some  questions  to  you  in  writing  at  some 
point  in  the  future.  I  wonder  if  you  would  indulge  those  questions, 
as  well? 

Ms.  Pounds.  [Nods  in  the  affirmative.] 

Mr.  Rhoades.  [Nods  in  the  affirmative.] 

Mr.  Reddy.  [Nods  in  the  affirmative.] 

Mr.  GUTKNECHT.  You  are  all  nodding  in  the  affirmative,  I  be- 
lieve, so  with  that  I  will  adjourn  the  committee. 

Thank  you. 

[Whereupon,  at  5:10  p.m.,  the  hearing  was  adjourned.] 


244 
APPENDIX  I 


V 


ANMCfa 


REPORT 
94 


A 


T 


THE  VISITING  COMMITTEE  ON  ADVANCED  TECHNOLOGY 
NATIONAL  INSTITUTE  OF  STANDARDS  AND  TECHNOLOGY 


JANUARY  1995 


245 


TABLE  OF  CONTENTS 


THE  VISITING  COMMITTEE  ON  ADVANCED  TECHNOLOGY iv 

FOREWORD V 

EXECUTIVE  SUMMARY vi 

Strategic  Planning  vi 

Programs  and  Issues vii 

INTRODUCTION 1 

Committee  Charter  and  1994  Activities   1 

STRATEGIC  PLANNING 2 

NIST  Planning 2 

Setting  Priorities  and  Measuring  Results    4 

Interactions  with  U.S.  Industry  5 

PROGRAMS  AND  ISSUES 6 

Laboratory  Programs 6 

Operating  Strategy  and  Laboratory  Funding 6 

Information  Technology  Laboratory 8 

Measuring  Results 8 

Board  on  Assessment  Report 9 

Facilities  Improvements 10 

The  Advanced  Technology  Program 10 

Program  Development 11 

Measuring  Results 15 

The  Manufacturing  Extension  Partnership  15 

Building  a  National  Manufacturing  Network  16 

The  MEP  and  the  Technology  Reinvestment  Program 16 

The  State  Technology  Extension  Program   18 

Measuring  Results 18 

The  Malcolm  Baldrige  National  QuaUty  Award  Program   19 

Revised  Baldrige  Award  Criteria 19 

Measuring  Results 20 

TOPICS  FOR  STUDY  -  1995    21 

REFERENCES   22 

APPENDIX  A:  Sununary  of  Visiting  Committee  on  Advanced 

Technology  Activities,  1994 23 

APPENDIX  B:  Manufacturing  Extension  Centers 25 


246 


THE  VISITING  COMMITTEE 

ON  ADVANCED  TECHNOLOGY 

1994 


Robert  W.  Lucky,  Chairman 

Vice  President,  Applied  Research 
Bellcore 

Robert  J.  Hermann,  Vice  Chairman 

Senior  Vice  President,  Science  and  Technology 
United  Technologies  Corporation 

Edward  M.  Chait 

Vice  President,  Business  Development 
Intergen  Company 

Fred  W.  Kittler,  Jr. 

Vice  President 

J.P.  Morgan  Investment  Management  Inc. 

Robert  J.  Saldich 

President  &  CEO 
Raychem  Corporation 

Maxine  L.  Savitz 

General  Manager,  Ceramic  Components 
AlliedSignal,  Inc. 

G.  King  Walters 

Professor  of  Physics  and  of  Space  Physics  and  Astronomy 
Rice  University 

Albert  R.  C.  Westwood 

Vice  President,  Research  &  Exploratory  Technology 
Sandia  National  Laboratories 

George  M.  Whitesides 

MalUnckrodt  Professor  of  Chemistry 
Harvard  University,  Dept.  of  Chemistry 


Visiting  Committee  Office 

Chris  E.  Kuyatt,  Acting  Executive  Director 

Peggy  Webb 

Carolyn  J.  StuU 


247 


FOREWORD 


Continuing  the  pattern  of  recent  years,  1994  was  a  year  of  change  and  growth  for 
NIST.  Both  the  Administration  and  the  Congress  have  continued  to  make 
technology  a  priority,  with  the  Department  of  Commerce  being  a  key  player.  The 
Department  shows  strong  interest  in  and  budget  support  for  technology 
development  and  NIST's  industrial  support  mission.  The  Fiscal  Year  1995  budget 
appropriation,  which  includes  substantial  increases  for  NIST  programs  across  the 
board  in  a  time  of  tight  budgets  govenmient  wide,  demonstrates  the  government's 
commitment  and  gives  NIST  the  means  to  expand  and  enhance  its  industrial 
outreach  programs  and  to  take  more  control  of  its  research  agenda. 

NIST's  new  Director,  Arati  Prabhakar,  is  now  in  her  second  year  and  has  earned 
the  respect  of  the  Institute's  researchers  and  its  constituents  through  her  effective 
leadership.  She  continues  to  be  a  very  visible  and  articulate  spokesperson  for  NIST 
and  for  its  collaboration  with  and  support  of  U.S.  industry.  Under  her  leadership, 
the  Advanced  Technology  Program  has  expanded  to  include  focused  program 
competitions,  as  recommended  by  the  Visiting  Committee.  Five  such  competitions 
have  been  held,  with  six  more  announced  in  December  1994. 

During  the  year,  we  asked  many  people  both  within  and  outside  of  NIST  for 
information  and  opinions  as  we  conducted  our  studies  of  NIST  policies  and 
programs.  We  thank  the  NIST  Director  and  her  staff,  the  Program  and  Budget 
Offices,  the  Operating  Unit  Directors,  and  research  scientists  from  across  NIST 
who  made  presentations  at  our  meetings  and  responded  to  requests  for  information. 
We  also  received  requests  for  and  comments  on  the  reports  and  statements  that  we 
prepared.  We  thank  all  those  who  responded. 

The  Visiting  Committee  on  Advanced  Technology 
January  1995 
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EXECUTIVE  SUMMARY 


Strategic  Planning 

NIST  has  become  an  integrated  technology,  industrial  outreach,  and  quality 
resource  for  U.S.  industry  with  four  primary  program  areas:  laboratory  science  and 
engineering  research,  the  Advanced  Technology  Program,  the  Manufacturing 
Extension  Partnership,  and  the  Malcolm  Baldrige  National  Quality  Award 
Program.  Much  of  NIST's  strategic  effort  this  year  has  concerned  the  setting  of 
priorities  and  the  measurement  and  assessment  of  effectiveness  of  each  of  these 
programs,  i.e.,  the  impact  on  customers  in  industry  and  elsewhere.  A  paper  was 
issued  by  NIST  in  January  1994  which  presents  how  NIST  is  addressing  these 
issues.  In  our  opinion,  a  good  start  has  been  made  on  the  setting  of  priorities  and 
the  assessment  of  impacts. 

Strategic  planning  in  the  individual  laboratories  continues  to  improve.  In  NIST 
reviews  of  the  laboratories,  held  early  in  1994,  strategic  planning  focused  on  a  few 
major  goals  for  each  laboratory  and  several  objectives  under  these  goals.  However, 
further  progress  is  needed  in  developing  quantitative  goals  and  measures  for 
assessing  progress  toward  them.  Furthermore,  we  believe  that  the  laboratories 
should  analyze  and  manage  their  programs  in  terms  of  a  portfolio  addressing  major 
industry  needs. 

A  difficult  issue  which  continues  to  face  the  laboratories  is  the  prioritization  of 
industrial  needs  that  can  be  addressed  by  unique  NIST  capabilities.  Through 
numerous  workshops,  collaborations,  and  visits,  NIST  staff  are  kept  informed  of 
these  needs.  However,  the  laboratories'  resources  are  limited  and  must  be  used  to 
greatest  effect.  Furthermore,  NIST  hosts  hundreds  of  outside  scientists  and 
engineers  each  year,  and  appears  to  be  at  or  near  saturation  in  its  ability  to  respond 
to  external  demands.  Many  of  the  workshops  and  planning  meetings  are  now 
structured  to  provide  prioritized  assessments  of  industrial  needs.  We  support  such 
assessments  and  encourage  their  use  in  additional  areas. 

Strategic  planning  should  include  ideas  from  all  parts  of  the  organization  and 
create  a  common  sense  of  purpose.  We  were  therefore  pleased  to  hear  that  several 
of  the  laboratories  presented  their  strategic  plans  in  open  meetings  with  their  staffs. 
Keeping  the  staff  well-informed  and  engaged  in  strategic  plaiming  is  essential  for 
all  of  NISTs  operating  units. 
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Programs  and  issues 

The  NIST  laboratories  received  a  17%  appropriations  increase  in  Fiscal  Year  1995. 
NIST  plans  to  continue  to  use  the  new  money  to  take  greater  charge  of  its  research 
agenda  and  implement  its  strategic  vision.  This  will  be  accomplished  by  replacing 
contract  research  that  is  not  strongly  tied  to  NIST's  industrial  support  mission  or 
otherwise  crucial  to  the  national  interest  with  more  mission-focused,  base-funded 
research.  The  Fiscal  Year  1995  increase,  combined  with  the  Fiscal  Year  1994 
increase  of  17%,  will  allow  NIST  to  reduce  dae  amount  of  other  agency  (non- 
EXDC)  funded  research  to  about  25%  of  laboratory  funding.  We  fully  support  this 
strategy,  which  emphasizes  quaUty  and  mission  focus  rather  than  staff  growth. 

In  our  opinion,  the  single  most  important  problem  to  the  long-term  institutional 
health  of  the  NIST  laboratories  continues  to  be  the  substandard  condition  of  the 
physical  plant.  However,  NIST's  Capital  Improvement  FaciUties  Program  (CIFP) 
is  beginning  to  address  the  need  for  a  major  upgrade  and  renovation  of  NIST 
laboratories  to  overcome  serious  technical  obsolescence  and  safety  problems.  Two 
new  Advanced  Technology  Laboratories  (ATL),  one  in  Gaithersburg  and  one  in 
Boulder,  will  house  tiiose  research  programs  that  demand  the  highest  quality 
laboratory  environments.  We  believe  that  building  laboratories  that  will  support 
world-class  research  for  many  years  to  come  will  be  critical  to  NIST's  ability  to 
contribute  at  the  cutting  edge  of  technology.  In  addition  to  the  ATLs  and  the 
limited  major  renovations  now  underway  with  the  CIFP,  NIST  must  find  ways  to 
address  the  technical  obsolescence  and  degradation  due  to  age  of  their  other 
facilities. 

The  Advanced  Technology  Program  (ATP)  is  supporting  the  development  of  many 
important  enabling  technologies  and  shows  excellent  short-term  indicators  of 
success.  In  order  to  accelerate  progress  in  key  technology  areas  that  will  have  the 
maximum  impact  on  U.S.  technological  competitiveness,  NIST  has  added  focused 
competitions  to  its  ongoing  general  competitions.  We  support  this  strategy. 
General  competitions  support  innovative  ideas  in  all  areas,  while  focused 
competitions,  developed  with  the  advice  of  industry,  support  technologies  with 
special  strategic  importance.  Six  ATP  competitions  were  recentiy  completed,  with 
32  awards  in  the  general  competition,  and  56  awards  in  five  focused  competitions. 
Six  new  focused  areas  were  announced. 

The  Manufacturing  Extension  Partoership  (MEP)  is  a  growing  success.  During 
1994,  the  previous  seven  Centers  were  joined  by  28  new  Centers.  Increased 
funding  in  Fiscal  Year  1995  will  provide  for  a  total  of  80  Centers,  of  which  37  will 
be  funded  by  the  Defense  Department's  Technology  Reinvestment  Program  (TRP) 
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and  managed  by  MEP.  Planning  calls  for  a  total  of  100  Centers  by  the  end  of  Fiscal 
Year  1997,  all  funded  through  MEP.  Managing  this  rapid  expansion  will  be  a 
challenge.  However,  NIST  appears  to  have  planned  well  for  the  task. 

The  existing  Centers  have  become  technology  hubs  in  their  regions,  and  diousands 
of  small  companies  have  received  valuable  support  and  assistance.  Chent 
evaluation  surveys  show  a  large  return  on  the  MEP  investment.  The  MEP  is  now 
making  the  transition  from  an  incubator  of  manufacturing  technology  centers  to  a 
national  manufacturing  support  network.  In  order  to  maintain  a  focus  on  the  needs 
of  small  manufacturers,  we  recommend  consideration  of  continued  funding  to 
centers  beyond  the  sixth  year  of  operation,  for  those  that  have  demonstrated 
satisfactory  performance.  MEP  also  plans  to  integrate  the  centers  into  a  truly 
national  system  through  electronic  Unkages  and  strategic  partnerships  with  other 
government  and  private  organizations.  We  strongly  support  the  MEP  plan. 

The  Malcolm  Baldrige  National  Quahty  Award  has  increased  enormously  the 
understanding  and  apphcation  of  quahty  principles  in  this  country.  In  doing  so,  it 
has  become  a  national  institution  and  a  rallying  point  for  quahty  improvement.  The 
program  is  now  gearing  up  to  address  new  challenges.  In  the  last  budget 
submission,  the  program  proposed  to  work  with  the  education  and  health  care 
industries  to  enhance  their  quahty  performance,  conduct  research  and  disseminate 
information  on  quahty  management  strategies,  and  build  on  the  worldwide 
reputation  of  the  Baldrige  award  to  enhance  the  quahty  image  of  U.S.  exports.  We 
supported  all  of  these  proposals;  however,  the  only  funding  increase  was  for  a  pilot 
program  to  formulate  a  set  of  Baldrige-like  criteria  in  education  and  health  care. 
We  encourage  NIST  to  strengthen  their  proposal  and  resubmit  it  in  the  next  budget 
cycle. 

In  each  of  the  last  three  years,  apphcations  for  the  Baldrige  award  have  dechned. 
This  is  not  entirely  unexpected,  as  many  companies  come  to  understand  what  it 
requires  to  be  world-class  performers.  We  support  the  rigorous  standards  that  make 
the  Baldrige  award  the  pinnacle  of  quahty  achievement  in  the  United  States.  At  the 
same  time,  we  are  pleased  that  NIST  has  streamhned  the  Baldrige  award  criteria, 
reducing  the  number  of  areas  to  be  addressed  while  providing  a  sharper  focus  on 
key  business  strategies. 

NIST  has  aimounced  plans  to  combine  the  present  Computing  and  AppUed 
Mathematics  Laboratory  with  the  Computer  Systems  Laboratory  to  form  a  new 
Information  Technology  Laboratory.  We  beUeve  that  this  can  strengthen  NISTs 
abihty  to  develop  enabhng  technologies  in  support  of  interoperabihty  and 
standards  in  an  area  vital  to  the  United  States. 
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Key  challenges  facing  NIST  are  to  replace  the  very  successful  Director  of  the 
Advanced  Technology  Program  who  will  retire  early  in  1995,  to  recruit  a  Director 
for  the  new  Information  Technology  Laboratory,  and  to  appoint  a  permanent 
Director  for  the  Manufacturing  Extension  Partnership.  These  are  critical  areas  for 
NIST  which  require  outstanding  technical  competence  and  leadership. 
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INTRODUCTION 


Committee  Charter  and  1994  Activities 

The  Visiting  Committee  on  Advanced  Technology  of  the  National  Institute  of 
Standards  and  Technology  (NIST)  was  established  by  the  Omnibus  Trade  and 
Competitiveness  Act  of  1988.  The  committee  reviews  and  makes  recommenda- 
tions regarding  the  general  policy,  organization,  budget,  and  programs  of  the 
Institute. 

The  committee  holds  four  business  meetings  each  year  with  NIST  management 
and  schedules  additional  meetings  on  specific  subjects  as  necessary  with  senior 
officials  from  NIST  and  the  Department  of  Commerce.  In  January  1994,  the 
committee  met  with  the  Secretary  of  Commerce  and  other  senior  department 
officials  to  summarize  its  findings  and  recommendations  in  1993  and  to  discuss  its 
agenda  for  1994. 

The  committee  summarizes  its  findings  each  year  in  an  annual  report  that  is 
submitted  to  the  Secretary  of  Commerce  and  transmitted  by  the  Secretary  to 
Congress.  The  report  addresses  issues  that  affect  NIST  or  are  of  concern  to  the 
committee  in  its  role  as  NIST's  private  sector  poUcy  advisor.  A  central  theme  of 
this  year's  annual  report  is  NIST's  progress  toward  becoming  a  leading  national 
technology  and  quality  resource,  with  emphasis  on  how  NIST  defines,  prioritizes, 
and  manages  its  programs  in  support  of  industry  from  a  strategic  standpoint.  We 
review  and  comment  on  current  issues  in  the  Institute's  laboratories  and  program 
areas.  We  also  discuss  the  NIST  facilities  initiative,  which  we  believe  is  crucial  to 
the  long-term  institutional  health  of  the  NIST  laboratories. 

Each  year,  the  committee  conducts  studies  and  prepares  additional  reports  on 
specific  pohcy  matters  as  it  deems  appropriate.  This  year,  the  Committee  has 
focused  on  the  Advanced  Technology  Program  with  emphasis  on  the  development 
of  focused  programs  and  on  the  management  of  the  growing  number  of  awards.  In 
order  to  include  a  discussion  of  recently  announced  awards  and  focused  programs, 
a  complete  report  will  be  issued  in  1995.  A  brief  version  is  contained  in  this 
Annual  Report. 

Appendix  A  of  this  report  summarizes  the  Visiting  Committee's  meetings,  reports, 
and  other  activities  for  1994.  The  appendix  also  gives  the  address  ft-om  which  the 
Visiting  Committee  reports  and  other  information  on  committee  activities  can  be 
obtained. 
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STRATEGIC  PLANNING 


NIST  Planning 

During  the  past  year,  the  substantial  changes  at  NIST  which  followed  from  the 
Omnibus  Trade  and  Competitiveness  Act  of  1988  have  continued.  Based  on  the 
solid  foundation  of  its  highly  respected  laboratories  and  its  long  tradition  of 
working  with  industry,  NIST  has  become  an  integrated  technology,  industrial 
outreach,  and  quahty  resource  for  U.S.  industry.  With  continued  support  from  the 
Department  of  Commerce,  the  Administration,  and  the  Congress,  NIST  is  pursuing 
a  bold  strategy  to  increase  its  national  leadership  role  in  civiUan  technology. 

The  NIST  mission  is  to  promote  U.S.  economic  growth  by  working  with  industry 
to  develop  and  apply  technology,  measurements,  and  standards.  It  carries  out  this 
mission  through  four  primary  program  areas: 

•  a  strong  laboratory  effort  planned  and  implemented  in  cooperation  with 
industry  and  focused  on  infrastructural  technologies,  such  as  measure- 
ments, standards,  evaluated  data,  and  test  methods; 

•  a  competitive  Advanced  Technology  Program  which  provides  cost-shared 
grants  to  industry  to  develop  high-risk  technologies  that  can  enable 
significant  commercial  advances; 

•  a  grassroots  Manufacturing  Extension  Partnership  program  which  helps 
small  and  medium-sized  companies  to  adopt  new  technologies;  and 

•  a  far-reaching  quahty  improvement  program  associated  with  the  Malcolm 
Baldrige  National  Quahty  Award. 

The  laboratories  have  reformulated  their  mission  statements  to  reflect  the  NIST 
mission. 

The  laboratories  and  the  quahty  and  outreach  programs  are  independent  operating 
units,  as  shown  in  Figure  1.  However,  the  traditional  NIST  laboratory  culture,  with 
its  emphasis  on  technical  excellence,  objectivity,  and  cooperation,  has  taken  root 
in  the  outreach  and  quahty  programs,  which  have  up  to  now  been  managed  and 
largely  staffed  by  former  laboratory  employees.  In  recognition  that  its  newer 
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programs  need  additional  skills  and  knowledge,  NIST  has  added  some  staff  from 
outside  of  NIST  as  these  programs  have  grown.  For  example,  the  Advanced 
Technology  Program  must  be  entrepreneurial  and  willing  to  take  risks;  the 
Manufacturing  Extension  Partnership  must  understand  regional  economies  and 
technology  needs  and  the  small  business  culture.  As  these  programs  grow,  the 
conmiitment  to  quality  and  an  industrial  focus  must  be  maintained,  and  any  new 
leadership  added  must  be  committed  to  the  NIST  culture  of  technical  excellence 
and  objectivity.  We  would  like  to  note  that  progress  is  being  made  in  linking  the 
outreach  programs  to  the  laboratory  programs.  The  Advanced  Technology 
Program  has  increased  its  funding  of  laboratory  programs  in  direct  support  of 
successful  proposals,  but  this  funding  is  still  a  small  proportion  (about  5.0%)  of  the 
total  program.  The  Manufacturing  Extension  Partnership  is  actively  planning  to 
increase  its  interactions  with  the  laboratories. 

In  our  1993  report  (1)  we  stated  that  one  of  NISTs  main  strategic  planning  goals 
should  be  the  integration  of  institute-level  and  operating  unit  plans.  Planning  at 
both  levels  continues  to  improve.  NIST  has  laid  out  a  clear  strategy  and  communi- 
cated it  to  the  operating  units  through  offsite  sessions  and  to  the  staff  through  two 
major  presentations  by  the  NIST  Director.  Operating  unit  plans  are  reviewed  in  a 
series  of  base  reviews  which  provide  the  basis  for  future  base  funding  decisions. 
In  1995  we  plan  to  review  how  the  operating  unit  strategic  plans  are  responding  to 
the  NIST  strategy. 

We  continue  to  be  encouraged  by  what  is  going  on  at  NIST  and  within  the 
Department  of  Conmierce.  NIST  continues  to  respond  vigorously  to  the  responsi- 
bilities and  opportunities  that  come  with  significantly  increased  funding  in  its  four 
major  program  areas.  Secretary  Brown  and  Under  Secretary  for  Technology  Good 
continue  to  give  technology  and  competitiveness  priority  within  the  Department 
and  to  give  NIST  strong  support  in  its  technology  role.  There  is  broad-based 
Federal  and  private  sector  support  for  NIST's  mission.  A  substantial  increase  in 
NIST's  Fiscal  Year  1995  appropriation,  coming  on  top  of  a  similar  increase  in 
Fiscal  Year  1994,  has  increased  the  enthusiasm  and  optimism  at  NIST. 

Setting  Priorities  and  Measuring  Results 

Much  of  NIST's  strategic  effort  this  year  has  concerned  the  setting  of  priorities  and 
the  measurement  and  assessment  of  effectiveness  of  each  of  the  four  major 
program  areas,  that  is,  the  impact  on  customers  in  industry  and  elsewhere.  A 
report,  "Setting  Priorities  and  Measuring  Results  at  the  National  Institute  of 
Standards  and  Technology,"  (2)  was  issued  by  NIST  in  January  1994.  This  report 
discusses  how  NIST  is  addressing  these  issues.  The  operational  aim  is  to  focus  and 
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leverage  Federal  expenditures  so  that  relatively  small  investments  yield  meaning- 
ful economic  benefits  for  the  nation.  Priorities  are  set,  operational  performance  is 
evaluated,  and  near-  and  long-term  returns  are  assessed  on  the  basis  of  benefits 
reahzed  by  U.S.  industry.  We  believe  that  this  is  a  sound  and  essential  approach 
during  a  time  of  constrained  Federal  budgets  and  growing  economic  competition. 
Furthermore,  even  though  the  NIST  budget  is  plarmed  to  increase  significantly  by 
Fiscal  Year  1997,  it  will  still  be  less  than  one  percent  of  the  total  Federal  R&D 
expenditures. 

Interactions  with  U.S.  Industry 

There  are  many  mechanisms  used  by  NIST  to  interact  with  industry.  These  range 
fi-om  problem-solving  telephone  calls  to  more  formal  and  long-term  collaborations, 
including  cooperative  R&D  agreements  (CRADAs),  R&D  contracts,  workshops, 
guest  researcher  agreements,  patent  Ucenses,  and  research  consortia  involving 
several  companies  and  NIST.  Direct  assistance  is  available  to  smaller  manufactur- 
ers from  the  NIST  manufacturing  extension  centers.  Many  of  NIST's  interactions 
with  industry  grow  out  of  NIST's  extramural  programs. 

NIST  recently  issued  a  report  (3)  which  discusses  38  examples  of  industrial 
impacts  which  have  resulted  from  NISTs  extramural  programs  and  its  interactions 
with  U.S.  industry.  These  examples,  which  involve  59  companies,  describe  new 
products,  accelerated  R&D,  and  increased  efficiencies  resulting  from  NISTs 
programs  and  interactions. 
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PROGRAMS  AND  ISSUES 


In  this  section  we  comment  on  NIST's  programs,  with  emphasis  on  management 
issues. 

Laboratory  Programs 

At  the  heart  of  NIST  are  eight  laboratories  which  carry  out  a  strong  research  and 
development  effort,  planned  and  implemented  in  cooperation  with  industry,  to 
address  industry's  needs  for  generic  measurement  technology,  measurement 
standards,  cahbrations,  test  methods,  and  evaluated  data.  NIST's  reputation  for 
impartiaUty  and  technical  excellence  allows  it  to  act  as  an  independent  third  party 
in  resolving  technical  problems  and  in  bringing  industry  together  to  anticipate 
future  needs  for  measurement  technology. 

The  laboratories  use  a  variety  of  mechanisms  to  determine  and  prioritize  industry 
needs.  These  mechanisms  include  NIST-convened  conferences,  workshops, 
surveys,  informal  meetings,  and  direct  company  interactions.  In  October  1994,  a 
NIST-wide  staff  seminar  was  held  on  the  topic  "How  to  Assess  Industry's  Needs 
in  Setting  NIST  Laboratory  Priorities,"  in  order  to  inform  the  staff  about  the  most 
successful  of  these  mechanisms.  In  December  1994  a  second  staff  seminar  was 
held  on  the  topic  "How  to  Measure  the  Impact  of  NIST  Laboratory  Programs." 
Both  seminars  were  hosted  by  the  NIST  Director  and  were  well-attended.  We 
commend  NISTs  efforts  to  set  priorities  and  measure  results;  these  are  especially 
critical  during  a  time  of  growing  budgets  and  increasing  expectations. 

Operating  Strategy  and  Laboratory  Funding 

In  view  of  the  President's  Fiscal  Year  1995  economic  plan,  which  calls  for 
increasing  NIST's  total  budget  from  $384  milUon  in  Fiscal  Year  1993  to  $1.4 
bilUon  in  Fiscal  Year  1997,  we  asked  NIST  management  to  discuss  their  operating 
strategies  and  their  approach  to  laboratory  funding.  They  assured  us  that  the 
quaUties  which  define  NIST,  namely  technical  excellence,  inteerity,  objectivity, 
and  collaboration  with  U.S.  industry,  would  not  change.  The  -..te  of  evolutionary 
change  for  technical  projects  in  the  laboratories  shouH  h"  .^oout  20%  each  year, 
while  revolutionary  change  is  being  experienced  ii.  the  outreach  programs. 
Constant  attention  will  be  paid  to  setting  priorities  and  measuring  results.  NIST 


258 


VCAT 


intends  to  move  from  a  hierarchical  to  a  participatory  management  style.  A  climate 
of  enhanced  expectations  demands  rapid  response,  and  this  is  best  handled  by  local 
managers.  This  will  require  open  access  to  information,  clear  decisions,  and 
aggressive  delegation  of  authority. 

In  order  to  take  control  of  its  own  agenda,  NIST  strategy  calls  for  the  use  of 
increased  funding  to  reduce  the  rate  of  support  of  laboratory  programs  by  other 
Federal  agencies  to  about  20%  by  Fiscal  Year  1997,  with  no  increase  of  laboratory 
staff.  The  NIST  laboratories  received  a  17%  appropriations  increase  in  Fiscal  Year 

1995,  following  a  17%  increase  in  Fiscal  Year  1994.  This  will  enable  a  reduction 
to  about  25%  in  the  rate  of  support  by  other  Federal  agencies  during  the  current 
Fiscal  Year.  This  will  be  accomplished  by  replacing  contract  research  that  is  not 
strongly  tied  to  NIST's  industrial  support  mission  with  more  mission-oriented, 
base-funded  research. 

In  order  to  increase  its  abihty  to  respond  to  industrial  technology  needs,  in  addition 
to  its  extensive  participation  in  collaborative  programs  with  industry,  NIST  intends 
to  form  long-term,  strategic  relationships  with  universities,  not-for-profit 
laboratories,  and  national  laboratories.  It  will  seek  opportunities  to  operate, 
support,  and  participate  in  national  facihties  that  offer  benefits  to  U.S.  industry.  To 
maintain  its  technical  output  at  the  highest  quaUty  level,  NIST  will  upgrade  and 
maintain  its  equipment  and  laboratory  facihties  at  the  state-of-the-art.  We  strongly 
support  this  strategy,  which  emphasizes  quality  and  mission  focus  rather  than  staff 
growth. 

NIST  is  also  developing  a  new  process  for  allocating  direct  (STRS)  funding  to  the 
laboratories.  The  process  is  intended  to  be  open  and  understandable  by  the  staff, 
encourage  participation  by  the  staff,  include  program  evaluation  of  industry  needs, 
and  contain  clear,  rapid  paths  to  fund  the  best  work  and  the  best  new  ideas.  The 
process  should  be  responsive  and  provide  clear  feedback.  Annual  program  reviews, 
held  in  March  of  each  year,  will  emphasize  priorities  driven  by  U.S.  industry  needs 
and  effectiveness  measured  through  technical  quaUty  and  industry  impact.  The 
reviews  held  in  March  1994  were  the  basis  for  decisions  on  competence  programs 
in  Fiscal  Year  1995,  on  laboratory  funding,  initiatives,  and  staffing  for  Fiscal  Year 

1996,  and  on  possible  initiative  topics  for  strategic  planning  workshops  for  Fiscal 
Year  1997  programs.  We  also  note  that  the  former  NIST  Director's  reserve  funding 
has  been  returned  to  the  laboratories,  giving  more  autonomy  to  the  individual 
laboratories. 
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Information  Technology  Laboratory 

NIST  has  announced  that  it  plans  one  major  change  to  its  organizational  structure 
(shown  in  fig.  1),  the  creation  of  a  new  Information  Technology  Laboratory  by 
combining  its  existing  Computer  Systems  Laboratory  and  Computing  and  Applied 
Mathematics  Laboratory.  The  new  laboratory  is  intended  to  play  a  high-leverage 
role  by  focusing  on  the  infrastructural  issues  of  interoperabiUty  and  scalabiUty  for 
information  systems.  Plans  for  the  new  laboratory  and  its  timetable  are  being 
developed,  and  a  director  for  the  new  laboratory  is  expected  to  be  named  in  Fiscal 
Year  1995.  The  new  director  will  play  a  central  role  in  planning  for  the  new 
laboratory  and  we  look  forward  to  reviewing  these  plans  as  they  are  developed. 
Such  a  laboratory  could  harness  the  considerable  technical  competence  at  NIST  to 
play  an  important  role  in  U.S.  information  technology  and  in  the  formation  of  the 
National  Information  Infrastructure  (Nil). 

In  discussions  with  several  experts  involved  in  information  technology  and  the  Nil, 
it  is  clear  that  standards  and  interoperability  are  key  issues.  NIST  is  uniquely 
qualified  to  play  a  central  role  in  these  issues.  It  is  also  clear  that  industry  does  not 
want  the  government  to  set  the  standards  but  would  welcome  NIST  in  the  role  of 
conveyer,  facihtator,  neutral  analyst,  and  producer  of  background  studies.  A  recent 
report  of  the  National  Research  Council  (4)  on  "Realizing  the  Information  Future" 
describes  a  concept  called  "NO  compUance,"  by  which  is  meant  a  set  of  interface 
standards  that  determine  when  a  system  or  subsystem  is  compatible  with  the 
objective  of  a  particular  information  infrastructure.  Nil  compliance  could  be  used 
to  determine  whether  a  particular  fiber/coax  video  server  system  is  capable  of 
evolving  into  a  system  capable  of  serving  the  Nil.  We  believe  it  is  appropriate  for 
NIST  to  be  the  facihtator,  keeper,  and  conformance  tester  for  Nil  compUance. 
NIST  already  has  a  strong  role  in  conformance  testing  and  is  running  user  groups 
such  as  the  ISDN  users'  group.  NIST  also  has  had  success  with  information 
standards  for  security  and  privacy.  We  are  pleased  that  NIST  is  taking  the  initiative 
to  create  a  new  laboratory  for  information  technology  and  want  to  emphasize  the 
importance  of  finding  a  knowledgeable,  dynamic  manager  to  lead  this  laboratory. 
The  opportunity  is  great,  and  NIST  has  much  to  offer  in  the  present  environment. 

Measuring  Results 

Since  1981,  NIST  has  been  active  in  developing  and  applying  a  methodology  to 
assess  the  economic  impact  of  its  laboratory  research  programs.  Nine  studies  (5) 
on  separate  laboratory  project  areas  have  been  carried  out,  and  two  more  are  in 
progress.  These  studies  demonstrate  that  NIST  laboratory  programs  affect  industry 
in  three  ways:  improving  the  timing  and  efficiency  of  R&D,  enhancing  the  quality 
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and  control  of  manufacturing  processes,  and  reducing  the  costs  associated  with 
market  transactions  among  buyers  and  sellers.  The  aggregate  economic  impact 
determined  in  these  studies,  that  is,  the  return  on  taxpayers'  investment  in  these 
NIST  programs,  has  ranged  from  64%  to  428%  per  year.  (The  aggregate  economic 
rate  of  return  is  identical  to  what  economists  call  the  "social  rate  of  return."  It  is 
derived  from  the  "internal  rate  of  return"  used  in  the  finance/business  management 
literature.)  Averaged  over  the  nine  completed  projects,  the  technology  infrastruc- 
ture research  at  NIST  has  a  median  rate  of  return  of  167%.  A  recent  NIST  report 
(3)  describes  17  specific  examples  of  how  the  NIST  laboratories  are  applying  their 
unique  capabiUties  to  help  U.S.  industry. 

Board  on  Assessment  Report 

The  Board  on  Assessment  of  NIST  Programs  provided  us  with  an  overview  of  their 
Fiscal  Year  1993  assessment  of  the  NIST  laboratory  programs.  Their  subsequently 
pubhshed  report  (6)  should  be  consulted  for  details.  Concerning  strategic  plans  in 
the  laboratories,  the  Board  on  Assessment  gave  strong  support  to  the  VCAT  model 
for  strategic  plaiming  contained  in  our  1993  report  (7),  and  identified  the  need  to 
coordinate  Division-level  plans  with  laboratory-level  plans  and  the  need  for 
interlaboratory  coordination  in  planning.  The  Board  saw  the  need  for  more 
emphasis  on  fundamental  research  and  laboratory-based  standards  work  as  the 
underpinning  of  NISTs  services.  They  concluded  that  NISTs  extramural  programs 
have  had  a  positive  impact  on  the  laboratory  programs  through  opportunities  for 
external  collaboration,  technology  transfer,  and  input  to  planning. 

The  Board  noted  the  impressive  array  of  mechanisms  used  by  the  laboratories  for 
collaboration  with  industry.  They  pointed  out  that  industrial  products  and  processes 
are  increasingly  interdisciphnary,  that  NIST  has  a  tradition  of  successful 
interdisciplinary  R&D,  but  that  changes  in  planning,  funding,  and  rewards  are 
needed  to  promote  a  more  widespread  interlaboratory  culture  at  NIST.  The  Board 
also  recommended  that  the  NIST  laboratories  serve  as  a  test-bed  for  the  appUcation 
of  Total  Quality  Management  to  R&D. 

We  agree  with  these  conclusions  and  recommendations  of  the  Board.  Since  the 
time  of  the  Board's  laboratory  visits  on  which  their  report  is  based  (February  to 
May,  1993)  we  have  seen  significant  progress  in  laboratory  planning  and  in  the 
development  of  interdisciphnary  R&D.  New  competence  projects  in  fundamental 
metrology  have  been  initiated.  Quahty  manuals  are  under  development  in  several 
of  the  measurement  and  cahbration  programs.  We  look  forward  to  additional 
information  on  these  issues  in  the  next  report  from  the  Board  on  Assessment. 


261 


Facilities  Improvements 

The  single  most  important  problem  for  the  long-term  health  of  the  NIST 
laboratories  is  the  substandard  condition  of  the  physical  plant  (8).  Laboratory 
design  consultants  conducted  extensive  reviews  and  evaluations  of  NIST  programs 
and  facilities  and  concluded  that  technological  obsolescence  of  NISTs  laboratories 
is  extensive  and  that  the  overwhelming  majority  of  laboratory  space  will  fail  to 
meet  program  requirements  within  the  next  several  years.  We  have  supported  the 
repair  and  upgrade  of  NIST's  faciUties  in  a  report  (9),  testimony  to  Congress,  and 
meetings  with  senior  officials  at  the  Department  of  Commerce.  NIST  has 
developed  a  well  thought-out  approach  to  faciUties  improvements,  with  Advanced 
Technology  Laboratories  (ATLs)  to  be  constructed  at  both  the  Gaithersburg  and 
Boulder  sites,  together  with  renovation  of  some  of  the  existing  laboratories.  We 
beUeve  that  building  laboratories  that  will  support  world-class  research  for  many 
years  to  come  is  the  correct  approach  for  NIST.  In  addition  to  the  ATLs  and  the 
limited  major  renovations  now  underway  with  the  Capital  Improvement  Facilities 
Plan  (CIFP),  NIST  must  find  ways  to  address  the  technical  obsolescence  and 
degradation  due  to  age  of  their  other  facilities. 

Performance  and  design  criteria  for  the  ATLs  were  developed  after  extensive  study 
of  other  world-class  laboratories  in  the  U.S.  and  abroad  and  drew  heavily  on 
discussions  with  the  NIST  research  programs  with  the  most  demanding  require- 
ments. Plans  call  for  space  that  is  both  state-of-the-art  and  flexible,  in  order  to  meet 
requirements  well  into  the  future.  NIST's  CIFP  is  now  well  into  the  design  phase. 
The  schematic  designs  for  the  Gaithersburg  and  Boulder  ATLs  have  been 
completed  and  the  design  development  phase  is  scheduled  to  be  completed  in  April 
1995. 

The  Advanced  Technology  Program 

The  Advanced  Technology  Program  (ATP)  was  created  in  1990  to  invest  directly 
in  U.S.  industry  to  develop  high-risk,  enabUng  technologies  that  can  lead  to 
advanced  products,  manufacturing  processes,  and  services  with  potentially  large 
economic  benefits  to  the  nation.  It  directly  addresses  concerns  about  intensified 
foreign  competition  in  a  global  market  at  a  time  when  there  is  reduced  long-term 
R&D  investment  by  industry  and  greatly  reduced  defense  investment  in  industry. 
The  ATP  addresses  these  concerns  by  fostering  the  development  of  enabUng 
technologies  that  would  not  be  pursued,  or  would  not  be  pursued  in  a  timely 
manner,  by  private  funds  alone.  U.S.  industry  must  lead  the  preparation  of 
technology  development  proposals  to  the  ATP,  must  cost  share,  and  must 
demonstrate  a  conunitment  to  downstream  commercialization.  However,  the  ATP 
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does  not  fund  product  development,  although  a  number  of  "spin-off'  products  have 
already  resulted  from  ATP-funded  projects  (2).  The  ATP  is  regarded  enthusiasti- 
cally by  U.S.  business,  is  supporting  the  development  of  many  exciting  technolo- 
gies, and  shows  promising  short-term  indicators  of  success. 

Companies  funded  by  the  ATP  assert  that  they  have  been  helped  to  accelerate 
technology  development  and  commerciahzation  by  funding  high-risk  research  and 
development  that  would  not  have  been  done  otherwise  or  would  have  been  done 
too  late  to  c^ture  the  appropriate  market.  The  ATP  has  also  clearly  catalyzed  the 
formation  of  consortia  among  companies,  and  also  among  companies,  university, 
and  government  laboratories  which  were  unlikely  to  have  occurred  without  the 
ATP.  From  our  contacts  it  is  clear  that  present  competitive  markets  pressure 
companies  toward  taking  a  short-term  view.  However,  the  ATP  encourages 
companies  to  take  a  longer-term  outlook.  It  also  stimulates  them  to  form  alliances 
with  other  companies  which  might  not  otherwise  occur.  ATP  is  open  to  companies 
of  all  sizes  -  from  start-ups  to  major  corporations.  About  half  of  the  awards  to  date 
have  been  made  to  small  businesses,  reflecting  the  entrepreneurial  strength  in  these 
firms.  Even  in  the  case  of  large  companies,  the  ATP  process  stimulates  entre- 
peneurial  effors  within  these  companies. 

Program  Development 

In  its  first  four  years,  the  ATP  held  four  general  competitions  open  to  all  areas  of 
technology.  Proposals  from  industry  are  not  evaluated  on  the  basis  of  the  specific 
technology  proposed  but  rather  on  the  quality  of  the  proposal  and  on  the  potential 
economic  impact.  The  criteria  used  for  evaluations  were: 

D  scientific  and  technical  merit; 

D  the  potential  for  broad-based  economic  benefits; 

D  plans  for  eventual  commercialization  of  the  research; 

D  the  experience  and  quahfications  of  the  proposer;  and 

D  evidence  of  the  proposer's  level  of  commitment  to  the  project,  and  clarity 
and  appropriateness  of  the  proposer's  management  plan. 

In  order  to  accelerate  progress  in  key  technology  areas  to  have  the  maximum 
impact  on  U.S.  technological  competitiveness,  NIST  has  added  focused  program 
competitions  to  its  ongoing  general  competitions.  We  support  this  strategy. 
General  competitions  support  irmovative  ideas  in  all  areas,  while  focused 
competitions,  developed  with  the  advice  of  industry,  support  technologies  with 
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special  strategic  importance.  The  approach  used  by  the  ATP  for  selecting  focused 
programs  is  the  same  as  that  used  in  project  selection  for  the  general  competitions 
-  let  the  ideas  come  from  industry  and  select  on  the  basis  of  clear  evaluation 
criteria.  The  criteria  used  for  selecting  focused  programs  are  similar  to  those  used 
for  project  selection: 

D  potential  for  U.S.  economic  benefit; 

D  strength  of  the  technical  ideas; 

D  evidence  of  strong  industry  commitment;  and 

D  the  opportunity  for  ATP  funds  to  make  a  significant  difference. 

ATP  competitions  within  the  focused  programs  will  fund  specific  projects,  using 
the  same  procedures  and  selection  criteria  used  for  general  competitions.  In 
developing  focused  programs,  the  ATP  has  involved  industry  through  requests  for 
"white  paper"  proposals,  sponsorship  of  numerous  workshops,  and  many 
individual  contacts.  We  strongly  support  this  strategy  of  selecting  focused 
programs  on  the  basis  of  ideas  from  industry,  rather  than  on  the  basis  of  personal 
judgments. 

In  April  1994,  the  ATP  announced  five  focused  programs: 

D  Tools  for  DMA  Diagnostics  -  a  five-year,  $145  million  program  to  develop 
compact,  low-cost,  automated  DNA  analysis  technologies  and  equipment 
to  enable  fast,  inexpensive  detection  and  diagnosis  of  human,  animal,  and 
plant  diseases. 

D  Information  Infrastructure  for  Healthcare  -  a  five-year,  $185  million 
program  to  develop  critical  information  infrastructure  technologies  to 
enable  enhanced,  more  fully  integrated  medical  information  systems  across 
the  healthcare  industry,  greatly  reducing  costs  and  errors  in  handling 
medical  information. 

D  Manufacturing  Composite  Structures  -  a  five-year,  $160  million  program 
to  reduce  the  high  initial  costs  of  using  advanced  composite  materials, 
traditionally  found  only  in  military  and  sports  applications,  to  enable  the 
use  of  these  strong,  lightweight,  durable  materials  in  large-scale  commer- 
cial appUcations  such  as  bridges  and  automobiles. 

D  Component-Based  Software  -  a  five-year,  $  1 50  million  program  to  develop 
the  technologies  necessary  to  enable  systematically  reusable  software 
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components  -  small,  carefully  engineered  software  elements  suitable  for 
automated  assembly  in  a  broad  array  of  applications. 

D  Computer-Integrated  Manufacturing  for  Electronics  -  a  five-year,  $105 
million  program  to  develop  a  flexible,  software-based  framework  needed 
to  promote  greater  manufacturability,  productivity,  and  product  variety  in 
the  electronics  industry  -  allowing  U.S.  firms  to  more  easily  scale  up  and 
reconfigure  their  manufacturing  operations. 

In  December  1994,  the  ATP  announced  six  additional  focused  programs: 

D  Motor  Vehicle  Manufacturing  Technology  -  a  five-year,  $185  million 
program  to  foster  innovations  in  manufacturing  technologies  that  can 
strengthen  capabiUties  and  lead  to  dramatic  advances  along  the  entire 
automotive  production  chain,  including  more  versatile  equipment,  better 
control  and  integration  of  processes,  and  greater  operational  flexibiUty  at 
all  levels.  Automotive  suppliers  are  expected  to  be  key  partners  and  players 
in  this  program. 

n  Catalysis  and  Biocatalysis  Technologies  -  a  five-year,  $160  million 
program  to  develop  the  tools,  abilities,  and  theoretical  insight  to  identify, 
design,  and  implement  new  catalysts  and  processes  of  major  economic 
importance  to  chemical  producers  and  users. 

D  Materials  Processing  for  Heavy  Manufacturing  -  a  five-year,  $145  million 
program  to  develop  and  demonstrate  innovative  materials  processing 
technologies  that  will  help  U.S.  heavy  manufacturing  companies  make 
longer  lasting,  more  reUable,  and  more  efficient  products.  Truck  engines 
that  need  overhauls  only  after  1.6  milUon  kilometers  (1  milhon  miles), 
drive  trains  that  require  only  half  as  much  maintenance  and  repair,  and  a 
2%  increase  in  power-generation  efficiency  are  examples  of  advances  that 
could  result  from  research  in  this  focused  area. 

D  Digital  Data  Storage  -  a  five-year,  $125  miUion  program  will  concentrate 
on  six  technical  objectives:  increase  tape  and  disk  storage  density,  develop 
better  performing  magnetic  recording  heads,  develop  new  lubricants  and 
surface  finishes,  develop  more  reUable  tracking  devices,  improve  signal- 
processing  electronics,  and  significantly  advance  the  state-of-the-art  in  data 
storage  and  retrieval  software.  By  assisting  industry  to  exploit  the 
revolution  in  digital  storage,  the  program  will  help  American  companies  to 
expand  digital  storage  markets  and  market  share  dramatically. 
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D  Digital  Video  in  Information  Systems  -  a  five-year  $120  million  program 
to  help  develop  interoperable  digital  video  capabilities  for  emerging 
information  networks  through  techniques  for  encoding,  converting,  and 
transcribing  video  data  into  the  various  forms  required  by  the  network.  The 
program  will  help  U.S.  firms  to  take  conunercial  advantage  of  the 
information  network  to  allow  any  video-based  information  product  to 
travel  via  wire,  optical  fiber,  satellite,  or  broadcast  seamlessly  into  regular 
TVs  and  other  information  appliances. 

D  Advanced  Vapor  Compression  Refrigeration  Systems  -  a  five-year,  $50 
milUon  program  to  develop  more  efficient,  quiet,  and  compact  air- 
conditioning  and  refrigeration  systems  with  the  lowest  achievable 
environmental  impact.  The  projects  selected  will  focus  on  improving  the 
vapor  compression  cycle,  the  principle  of  operation  for  most  current 
cooling  equipment.  The  overall  technical  goals  are  to  increase  system 
efficiency,  reduce  noise  levels,  and  reduce  refrigeration  components'  sizes 
-  each  by  25%  -  and  to  design  and  manufacture  a  system  in  which  no 
refiigerant  leaks. 

We  beUeve  that  NIST  has  chosen  a  good  mix  of  technologies  in  its  first  eleven 
focused  ATP  programs.  However,  there  are  additional  technology  areas  that  would 
be  good  candidates  for  focused  programs.  We  support  the  continued  ramp-up  to 
the  planned  Fiscal  Year  1997  level  of  approximately  $750  miUion,  to  be  able  to 
provide  a  broader  coverage  of  the  nation's  advanced  technology  needs.  Even  at  this 
proposed  level,  the  ATP  will  represent  less  than  one-half  of  one  percent  of  the 
Federal  R&D  budget,  but  we  believe  that  it  leverages  industrial  capability. 

In  October  and  November  1994, 56  ATP  awards  were  announced  for  the  first  five 
focused  program  competitions,  with  estimated  five-year  funding  of  $224  million 
from  the  ATP  and  $229  million  from  industry.  Also  announced  in  November  1994 
were  32  awards  for  the  fifth  general  competition,  with  estimated  five-year  funding 
of  $85  million  from  the  ATP  and  about  $100  million  from  industry.  NIST 
management  has  done  an  outstanding  job  in  getting  the  focused  programs  up  and 
running  so  quickly,  while  continuing  their  exemplary  efforts  on  the  general 
competition,  where  a  new  high  of  about  400  full  proposals  was  received  and 
evaluated. 

The  ATP  tried  a  new  approach  to  the  general  competition  this  year  by  asking  for 
the  submission  of  abbreviated  proposals.  Almost  1000  such  proposals  were 
received  and  evaluated,  and  of  these,  83  were  encouraged  to  submit  full  proposals. 
However,  the  experiment  was  not  judged  to  be  ftilly  successful  because,  despite  its 
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best  intent,  still  almost  400  full  proposals  were  received.  The  ATP  has  decided  not 
to  use  the  abbreviated  proposals  procedure  in  the  next  general  competition. 

Measuring  Results 

The  ATP  is  continuing  a  set  of  surveys  and  analyses  on  the  overall  short-term 
impacts  of  the  program  as  well  as  on  individual  projects.  The  1993  Solomon 
Report  (10)  surveyed  the  short-term  impacts  of  ATP  awards.  Based  on  a  survey  of 
the  winners,  the  most  important  effects  were:  the  ATP  provided  the  abiUty  to 
afford  the  research,  that  is,  the  work  would  not  have  been  done  without  ATP 
support  or  would  have  been  done  dramatically  differently;  the  industries  gained 
great  benefits  from  industry-to-industry  collaborations  that  probably  would  not 
have  taken  place  without  the  ATP  stimulus;  and  the  winners  gained  in  credibiUty 
among  their  peers  -  the  so-called  "halo"  effect.  A  more  extensive  study,  the  Silber 
Survey,  is  due  out  in  early  1995. 

Two  analyses  on  specific  projects  were  conducted.  The  1993  study  of  the  Printed 
Wiring  Board  Joint  Venture  (11)  demonstrated  a  savings  of  over  $20  million  in 
research  costs  and  productivity  gains  averaging  30%.  The  recipients  also 
considered  that  they  were  behind  foreign  competition  at  the  beginning  of  the 
project  and  close  to  parity  after  two  years.  Similar  results  were  obtained  in  the 
1994  study  on  the  Joint  Venture  Project  on  Short- Wavelength  Sources  for  Optical 
Recording  (12).  Two  additional  studies  are  underway  with  reports  due  in  1995.  A 
recently  issued  NIST  report  (2)  gives  many  examples  of  the  ways  in  which  ATP 
awards  are  making  a  real  difference  in  industry. 

The  Manufacturing  Extension  Partnership 

The  Manufacturing  Extension  Partnership  is  now  building  rapidly  on  its  soUd 
success  with  seven  extension  centers  in  Fiscal  Year  1993  increasing  to  35 
extension  centers  in  Fiscal  Year  1994,  with  28  of  the  centers  funded  by  the 
Technology  Reinvestment  Program  and  managed  by  MEP.  Small  companies  have 
come  to  value  the  extension  centers  for  expert  advice  and  help.  Companies 
working  with  the  original  seven  NIST  centers  through  September  30,  1993 
estimated  collective  benefits  of  $320  million  -  achieved  with  a  Federal  investment 
of  $54  million.  A  first  quarter  evaluation  of  the  seven  centers  showed  2,511 
activities  serving  1,613  companies.  CUent  evaluation  surveys  of  199  completed 
projects,  from  a  total  of  632  ongoing  projects,  estimated  total  benefits  of  about  $50 
million  with  620  jobs  saved  or  created.  Each  center  was  created  through  a 
competitive  process  which  evaluated  the  proposers'  knowledge  of  small  and 
medium-sized  businesses  in  the  proposed  region,  their  abiUty  to  link  all  of  the 
technology  resources  of  the  region,  and  their  capabihty  to  deUver  technology 
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services.  Adaptability  to  local  and  regional  needs  is  a  major  source  of  the 
program's  strength. 

We  were  briefed  on  the  operations  of  the  Great  Lakes  Manufacturing  Technology 
Center  (GLMTC)  by  its  Director.  This  center  is  well-connected  to  the  many 
technology  resources  in  its  area.  Since  its  founding  in  1989,  it  has  made  over  7000 
initial  company  contacts  and  over  1900  first-time  plant  visits.  It  has  provided  over 
3000  instances  of  technical  assistance  and  over  150  technical  assessments.  The 
potential  annual  cost  savings  to  companies  are  estimated  to  be  over  $200  miUion. 
The  GLMTC  illustrates  very  well  the  value  of  manufacturing  extension  centers. 

Building  a  National  Manufacturing  Network 

We  noted  in  last  year's  Annual  Report  (13)  that  the  MEP  had  proposed  a  well 
thought-out  and  aggressive  plan  to  develop  a  national-level  manufacturing  support 
network.  Recognizing  the  potential  of  such  a  network  to  help  the  nation's  smaller 
manufacturers  adopt  and  apply  performance-enhancing  technologies,  the 
Administration  set  the  goal  of  creating  a  nationwide  network  of  100  extension 
centers  by  1997.  Subsequent  actions  by  the  Congress,  including  a  66%  budget 
increase  in  Fiscal  Year  1994,  and  a  200%  budget  increase  in  Fiscal  Year  1995, 
make  it  seem  possible  to  realize  this  goal.  As  we  stated  last  year,  the  Federal 
Government  would  be  hard-pressed  to  find  a  better  investment  to  improve  the 
technological  know-how  and  performance  of  the  nation's  small  manufacturers. 

The  changes  necessary  for  the  MEP  to  become  a  coordinated  national  manufactur- 
ing network  (14)  are  well  underway.  Legislation  is  in  place  which  allows  the  MEP 
to  fund  up  to  one-third  of  the  operating  costs  of  the  three  oldest  manufacturing 
centers  for  a  seventh  year,  contingent  on  continued  satisfactory  performance. 
MEP's  experience  indicates  that  revenue  generated  by  the  centers  will  not  be 
sufficient  to  cover  the  costs  of  providing  services  to  smaller  manufacturers.  To 
enable  continued  focus  on  meeting  the  needs  of  small  manufacturers,  we 
recommend  Federal  support  beyond  the  sixth  year  of  operation.  The  MEP  will 
perform  sixth-year  evaluations  of  three  centers  during  Fiscal  Year  1995,  together 
with  third-year  evaluations  of  two  centers  as  required  by  law.  Efforts  are  underway 
to  develop  a  larger  pool  of  competent  applicants.  We  support  these  efforts,  with  the 
understanding  that  apphcants  continue  to  meet  the  selection  criteria  and  that  MEP 
conduct  regular,  thorough  evaluations  of  ongoing  centers. 

The  MEP  and  the  Technology  Reinvestment  Program 

Of  the  35  present  manufacturing  extension  centers,  28  are  funded  by  the 
Technology  Reinvestment  Program  (TRP)  and  managed  by  the  MEP.  The  MEP 
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also  manages  23  additional  technology  development  projects  for  the  TRP  with  a 
total  funding  of  about  $38  million.  The  TRP  thus  provides  financial  resources 
which  enable  the  MEP  to  expand  and  in  addition  help  it  to  hnk  up  with  thousands 
of  companies  that  must  convert  from  defense  to  civilian  markets.  The  MEP  plans 
to  increase  to  80  extension  centers  in  Fiscal  Year  1995.  Of  these,  42  centers  will 
be  developed  and  funded  by  the  MEP,  one  center  will  be  rolled  over  from  TRP  to 
MEP  support,  and  37  centers  will  be  funded  by  the  TRP  and  managed  by  the  MEP. 
Nine  new  TRP-funded  centers  were  recently  announced,  bringing  the  current 
number  of  centers  either  in  operation  or  announced  to  44.  A  list  of  the  current 
centers  is  contained  in  Appendix  B,  and  their  locations  are  indicated  on  Figure  2. 

We  believe  that  the  MEP's  experience  in  working  with  small  companies  has  been 
very  valuable  in  getting  TRP  technology  deployment  activities  underway  quickly. 
At  the  same  time,  we  are  concerned  by  the  challenge  of  increasing  the  number  of 
extension  centers  from  35  to  80  in  one  year,  while  maintaining  the  high  level  of 
management  attention  which  is  required  to  assure  the  centers'  quaUty  of  operations 
and  services  to  customers.  To  meet  this  challenge,  the  MEP  plans  to  hire,  train,  and 
deploy  25  new  staff  members  and  implement  a  pilot  program  to  eventually  train 
1000  field  agents. 

The  State  Technology  Extension  Program 

The  State  Technology  Extension  Program  (STEP)  works  with  states  to  develop 
coordinated  manufacturing  extension  and  modernization  programs  to  serve  the 
competitive  needs  of  small  and  medium-sized  businesses.  The  program  provides 
support  for  states  to  build  their  own  infrastructure  for  technology  outreach  services 
by  planning  extension  systems  or  technical  assistance  programs,  by  supporting  the 
initial  implementation  of  such  programs  in  sparsely  populated  regions,  and  by 
developing  links  between  existing  programs  and  those  in  other  regions.  The 
grantee  is  generally  required  to  put  up  at  least  50%  of  the  cost  of  the  project. 
Nearly  $2  million  has  been  awarded  recently  to  Alabama,  Arizona,  Cahfomia, 
Colorado,  Idaho,  Nevada,  New  Hampshire,  Puerto  Rico,  Rhode  Island,  Utah, 
Vermont,  West  Virginia,  and  Wisconsin,  as  well  as  to  regional  efforts  in  Maryland 
and  Oregon.  We  view  this  as  a  very  good  way  to  improve  the  access  of  small 
businesses  to  extension  programs. 

Measuring  Results 

The  MEP  has  a  number  of  ongoing  activities  that  track  or  estimate  impacts  on  the 
performance  of  small  manufacturers  from  engagements  with  extension  centers.  In 
addition,  the  MEP  is  initiating  further  studies,  with  varying  time  horizons,  that  are 
intended  to  supplement  the  current  data  and  track  impacts  over  longer  terms. 
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Preliminary  results  of  one  center's  Client  Progress  Survey  show,  for  example: 
sales,  +13%;  scrap  rate,  -29%;  exports,  +47%;  employment,  +6%;  and  computer 
usage,  +46%.  We  believe  that  these  data,  together  with  other  data  cited  above,  are 
evidence  of  the  value  of  the  MEP.  In  addition,  a  recent  NIST  report  (5)  discusses 
six  specific  examples  of  how  the  manufacturing  extension  centers  are  helping  U.S. 
industry  to  improve  productivity,  implement  process  controls,  and  develop 
improved  products. 

The  Malcolm  Baldrige  National  Quality  Award  Program 

The  Malcolm  Baldrige  National  Quality  Award  has  increased  enormously  the 
understanding  and  application  of  quality  principles  in  this  country.  In  doing  so,  it 
has  become  a  national  institution  and  a  rallying  point  for  quality  improvement. 
Since  1988, 22  companies  have  won  the  Baldrige  Award.  Over  one  million  copies 
of  the  award  criteria  have  been  distributed.  An  annual  conference  at  which  award 
winners  present  details  of  their  quality  improvement  strategies  and  results  has  been 
estabUshed.  Award  winners  have  shared  information  with  hundreds  of  thousands 
of  companies,  educational  institutions,  government  agencies,  health  care  agencies, 
and  others.  The  award  has  thus  had  an  impact  which  reaches  far  beyond  the  award 
winners. 

The  program  is  now  gearing  up  to  address  new  challenges.  In  the  last  budget 
submission,  the  program  proposed  to  work  with  the  education  and  health  care 
industries  to  enhance  their  quality  performance,  conduct  research  and  disseminate 
information  on  quality  management  strategies,  and  build  on  the  worldwide 
reputation  of  the  Baldrige  award  to  enhance  the  quality  image  of  U.S.  exports.  We 
supported  all  of  these  proposals;  however,  the  only  increase  in  funding  received 
was  for  a  pilot  program  to  formulate  a  set  of  Baldrige-like  criteria  in  education  and 
health  care.  We  encourage  NIST  to  reapply  for  funding  to  support  the  other 
initiatives. 

Revised  Baldrige  Award  Criteria 

In  each  of  the  last  three  years,  appUcations  for  the  Baldrige  award  have  declined. 
This  is  not  entirely  unexpected,  as  many  companies  come  to  understand  what  it 
requires  to  be  world-class  performers.  We  support  the  rigorous  standards  that  make 
the  Baldrige  award  the  pinnacle  of  quality  achievement  in  the  United  States.  At  the 
same  time,  we  are  pleased  that  NIST  has  streamlined  and  changed  the  Baldrige 
award  criteria  for  1995  to  focus  more  sharply  on  quality  as  an  integral  part  of 
today's  performance  management  practice.  The  number  of  criteria  has  been 
reduced  fi-om  28  to  24;  the  number  of  areas  to  be  addressed  has  been  reduced  from 
91  to  54;  and  the  application  page  limit  has  been  reduced  from  85  to  70.  The 

19 


271 


VCAT 


criteria  are  now  a  set  of  basic,  interrelated,  results-oriented  requirements,  focusing 
on  seven  key  areas  of  business  performance:  customer  satisfaction  and  retention; 
market  share  and  new  market  development;  product  and  service  quality;  financial 
indicators,  productivity,  operational  effectiveness  and  responsiveness;  human 
resource  performance  and  development;  suppUer  performance  and  development; 
and  public  responsibility  and  corporate  citizenship.  The  criteria  are  described 
clearly  in  an  attractive,  well-written  brochure  (15). 

Measuring  Results 

The  QuaUty  Office  is  attempting  to  assess  the  importance  of  quality  in  the  overall 
performance  of  companies.  One  such  study  sought  to  assess  the  performance  of  the 
pubhcly  traded  stock  of  the  wirmers  of  and  appUcants  for  the  Baldrige  Quality 
Award  versus  the  S&P  500.  The  study  period  was  from  1988  to  1993.  The 
comparison  revealed  that  winners  outperformed  the  index  by  a  ratio  of  3: 1  and  that 
the  site- visited  appUcants  outperformed  the  index  by  2:1.  According  to  an  article 
in  Business  Week  (16),  the  three  pubhcly  traded  whole  company  Baldrige  winners 
outperformed  the  S&P  500  from  the  time  they  won  through  September  30,  1993 
by  a  factor  of  8.6  to  1.  In  addition,  a  recent  NIST  report  (3)  discusses  seven 
specific  examples  of  how  following  the  Baldrige  criteria  has  increased  productiv- 
ity, sales,  and  employment.  These  results  show  clearly  the  effect  of  emphasizing 
quaUty  in  maintaining  consistent  growth. 
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TOPICS  FOR  STUDY  -  1 995 


In  1995  we  will  focus  on  what  we  believe  are  critical  issues  in  each  of  NISTs 
major  program  areas.  Many  of  these  issues  arose  from  our  discussions  with  NIST 
senior  management  this  year.  We  will  revisit  the  strategic  plans  of  the  NIST 
laboratories  to  view  how  the  laboratories  define  and  prioritize  their  technical 
programs  in  supporting  industry,  and  examine  how  their  research  portfolios  are 
managed  fi^om  a  strategic  standpoint.  In  the  Advanced  Technology  Program,  a  key 
issue  is  how  well  NIST  is  able  to  build  nationally  significant  programs  in 
strategically  important  technologies  through  the  focused  programs.  We  will  review 
the  ATP's  technical  and  commercial  progress  and  their  management  of  a  growing 
number  of  diverse  programs.  Having  estabUshed  a  large  number  of  new  manufac- 
turing technology  centers,  the  majority  with  support  from  the  Technology 
Reinvestment  Program,  the  Manufacturing  Extension  Partnership  is  now  starting 
up  a  large  number  of  new  centers  and  other  activities  under  NIST  support  and 
coordinating  a  national  manufacturing  support  network.  We  will  assess  the  MEP's 
progress  on  this  formidable  task.  We  will  review  the  Malcokn  Baldrige  National 
Quality  Award  Program's  streamlined  Baldrige  criteria  and  their  pilot  set  of 
Baldrige-like  criteria  for  health  care  and  education.  We  will  assess  progress  on 
NISTs  Capital  Improvement  Facilities  Program  as  it  enters  the  construction  phase. 
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APPENDIX  A 

Summary  of  Visiting  Committee  on  Advanced 

Technology  Activities,  1994 


Reports  and  Statements'" 

□   J  993  Annual  Report  of  the  Visiting  Committee  on  Advanced  Technology 
(January  1994) 

*  Copies  of  all  reports  are  available  from  the  Executive  Director  of  the 
Visiting  Committee  on  Advanced  Technology,  National  Institute  of 
Standards  and  Technology,  Gaithersburg,  MD  20899. 


Special  Meetings 

□  Meeting  with  Secretary  of  Conunerce  Ronald  H.  Brown  and  other  Department 
of  Commerce  officials  on  January  4, 1994,  to  discuss  the  Visiting  Committee's 
1993  Annual  Report  and  NIST  issues. 

Congressional  Testimony 

□  Testimony  at  Hearing  on  the  National  Competitiveness  Act  of  1994,  authoriz- 
ing funding  for  the  Department  of  Commerce  Technology  Administration  and 
NIST,  House  Subcommittee  on  Technology,  Environment,  and  Aviation  of  the 
House  Committee  on  Science,  Space,  and  Technology,  March  10,  1994,  by 
WilUam  G.  Howard,  Jr.,  Immediate  Past  Chairman. 
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Quarterly  Business  Meetings 

Meeting  Dates 

March  8-9  September  13-14 

June  8-9  (Boulder)  December  6-7 

Principal  Meeting  Topics 

□  NIST  and  Operating  Unit  Strategic  Planning  (3/94,  6/94,  9/94,  12/94) 
Q  NIST  Budget  Issues  (3/94, 6/94, 9/94,  12/94) 

a  The  Advanced  Technology  Program  (3/94,  6/94,  9/94,  12/94) 

□  The  Manufactiuing  Extension  Partnership  (9/94) 

□  Capital  Improvements  Facilities  Program  (3/94) 

□  Boulder  Issues  and  Facilities  Improvements  (6/94) 

a  The  Malcolm  Baldrige  National  Quahty  Award  Program  (3/94) 

Laboratory  Tours  and  Presentations 

□  Integrated  Services  Digital  Network  (ISDN)  Technology 
a  Seismically  Resistant,  Precast  Concrete  Structures 

Q  Optical  Fiber  Geometry  Standards 

□  Pulsed-Tube  Refrigerators 

Q  Research  Reactor  and  Cold  Neutron  Research  Facihty 

□  Laser  Cooled  and  Trapped  Atom  Group 
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APPENDIX  B 
Manufacturing  Extension  Centers 


Listed  alphabetically  by  lead  state. 
(MAMTC  stands  for  Mid-America  Manufacturing  Technology  Center) 

Arizona  Applied  Manufacturing  Center 

California  Manufacturing  Technology  Center  (CMTC) 

Pollution  Prevention  Center  (California) 

MAMTC  Colorado  Regional  Office 

Connecticut  State  Technology  Extension  Program 

Delaware  Manufacturing  Alliance 

Georgia  Manufacturing  Extension  Alliance 

Chicago  Manufacturing  Technology  Extension  Center 

Iowa  Manufacturing  Technology  Center  (Iowa  MTC) 

Mid- America  Manufacturing  Technology  Center  (MAMTC)  (Kansas) 

Kentucky  Technology  Service 

Manufacturing  Modernization  Program  for  the  State  of  Maine 

Maryland  Manufacturing  Modernization  Network 

Massachusetts  Manufacturing  Partnership  (MMP) 

Midwest  Manufacturing  Technology  Center  (MMTC)  (Michigan) 

Upper  Midwest  Manufacturing  Technology  Center  (UMMTC)  (Minnesota) 

MAMTC  St.  Louis  Regional  Office 

MAMTC  Southern  Missouri  Regional  Office 

Nebraska  Industrial  Competitiveness  Service  (NICS) 

New  Mexico  Manufacturing  Extension  Program 

New  York  Manufacturing  Extension  Partnership  (New  York  MEP) 
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Hudson  Valley  Manufacturing  Outreach  Center  (New  York) 

Manufacturing  Outreach  Center  of  New  York  -  Southern  Tier 

New  York  City  Manufacturing  Outreach  Center 

Western  New  York  Manufacturing  Outreach  Center 

Manufacturing  Extension  Program  for  North  Carolina 

Manufacturing  Extension  Center  in  North  Dakota 

Great  Lakes  Manufacturing  Technology  Center  (GLMTC)  (Ohio) 

Miami  Valley  Manufacturing  Extension  Center  (Ohio) 

Northwest  Ohio  Manufacturing  Extension  Center 

Plastics  Technology  Deployment  Center  (PTDC)  (Ohio) 

Oklahoma  Industrial  Extension  System 

Manufacturing  Extension  Partnership  of  North/East  Pennsylvania 

Southeastern  Pennsylvania  Manufacturing  Extension  Partnership 

Southwestern  Pennsylvania  Industrial  Resource  Center 

Southeast  Manufacturing  Technology  Center  (SMTC)  (Soutii  Carolina) 

Tennessee  Manufacturing  Extension  Partnership 

Texas  Manufacturing  Assistance  Center 

A.L.  Philpott  Manufacturing  Center  (Virginia) 

Virginia  Alliance  for  Manufacturing  Competitiveness  (VAMC) 

Washington  Alliance  for  Manufacturing 

West  Virginia  Partnership  for  Industrial  Modernization 

Northwest  Wisconsin  Manufacturing  Outreach  Center 

MAMTC  Regional  Office  (Wyoming) 
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CONGRESSIONAL  QUESTIONS  AND  ANSWERS 


Dr.  Mary  Good 
Undersecretary  for  Technology 
U.  S.  Department  of  Commerce 

and 

Dr.  Arati  Prabhakar 

Director 

Niitional  Institute  for  Standards  and  Technology 
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Questions  from  Congressman  Tanner 

1.    NIST  is  requesting  substantial  increases  for  FY96.   I  have 
heard  concerns  that  these  increases  reflect  a  business  as  usual 
attitutde,  with  no  concern  for  deficit  reduction  or  making  hard 
decisions.  Can  you  discuss  how  budget  decisions  for  NIST  were 
made?  A  lot  of  attention  has  focussed  on  the  increase  to  the  ATP 
and  MEP  programs  at  NSIT,  how  much  has  funidng  increased  for  the 
core  programs  at  NIST  during  the  last  5  years? 

Answer:    The  NIST  ATP,  MEP  and  laboratory  programs  are  all 

responding  to  immediate,  urgent  needs  of  U.S.  industry. 
They  address  gaps  in  U.S.  competitive  position  that 
have  developed  in  recent  years  because  of  the  changing 
character  of  the  global  marketplace  and  because  of 
rapidly  evolving  technologies.  These  gaps  will  widen 
rapidly  if  they  are  not  addressed  with  urgency,  and  all 
of  our  competitors  are  dealing  with  these  gaps.  Budget 
decisions  at  NIST  are  strongly  influenced  by  this 
situation. 

The  ATP  was  conceived  as  a  national  program,  dedicated 
to  the  development  of  early-stage,  precompetitive 
civilian  technologies  to  fuel  economic  growth.  We  judge 
that  at  the  $750  million  level,  ATP  will  be  a  national 
program  and  can  be  expected  to  have  national -scale 
impacts.  To  date,  the  ATP  has  received  and  processed 
many  more  worthwhile  proposals  than  it  has  been  able  to 
fund.  These  proposals  cover  a  diverse  cross-section  of 
enabling  technologies  that  affect  a  variety  of 
industries.  Funding  below  the  $750  million  level  means 
that  important  areas  of  high-risk,  pre-competitive 
technologies  will  have  to  be  left  out  of  the  ATP 
process . 

The  MEP  is  also  designed  to  grow  to  become  a  national 
program.  We  judge  that  at  the  100-center  level,  most  of 
the  nation's  370,000  smaller  manufacturers  will  be 
within  practical  reach  of  an  extension  center.  The 
original  seven  manufacturing  centers  were  established 
and  are  funded  through  the  NIST  budget,  the  newer  3  7 
manufacturing  extension  centers  were  funded  through  the 
Department  of  Defense's  Technology  Reinvestment  Program 
(TRP)  budget  and  managed  by  the  NIST  MEP.  Beginning  in 
FY95  the  TRP-funded  centers  have  begun  rolling  over 
from  the  TRP  funding  to  NIST  funding.   Further 
rollovers  are  reflected  in  the  FY96  NIST  budget 
request . 

Budget  decisions  in  the  NIST  laboratories  are  made  as 
the  result  of  extensive  evaluations  by  NIST  managers  of 
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the  areas  in  which  NIST  can  best  and  uniquely  supply 
infrastructure  for  technologies  that  have  emerged  as 
keys  to  competitiveness.  Needs  in  areas  such  as 
metrology  for  semiconductor  manufacturing, 
biotechnology,  and  support  for  standards  information 
and  assistance,  have  been  identified  in  extensive 
planning  exercises  that  the  labs  undertake  with 
industry.  Such  new  technical  activities  will  strengthen 
the  NIST  laboratories'  core  capabilities,  which  have 
been  confronting  the  rapidly  evolving  technology  trends 
during  a  decades-long  period  of  flat  budgets.  This 
situation  has  improved  over  the  last  fivq  years  with  an 
average  13.3%  per  year  increase  in  base  funding  for  the 
NIST  core  laboratory  programs.  Demands  from  industry 
are  still  challenging  NIST's  present  capability,  and 
hard  decisions  concerning  prioritization  of  new 
projects  and  rollover  of  existing  projects  are 
continually  being  made. 

2.   The  ATP  and  MEP  programs  have  been  criticized  as  being 
bureaucratic  and  managed  by  people  who  don't  understand  business. 
How  much  has  NIST  employment  increased  as  a  result  of  the 
significant  increases  in  the  ATP  and  MEP  programs?   What  are  the 
backgrounds  of  the  people  who  run  these  programs? 

Answer:    M!E  -  The  Advanced  Technology  Program  (ATP)  has  grown 
with  the  increase  in  funding.   In  FY  1993,  the  ATP  had 
only  18  FTE  growing  to  31  FTE  in  FY  1994  and  a 
projected  growth  to  58  FTE  in  FY  1995.   Even  with  this 
increase  in  personnel,  the  ATP  is  a  very  lean 
organization  considering  the  size  of  its  budget.   In 
addition  to  direct  program  growth,  NIST  has  added  4 
positions  in  administrative  support  services,  such  as 
grant  processing,  facilities  services,  etc. 

The  ATP  carefully  considers  the  background  and 
experience  of  its  staff.   During  the  last  two  years, 
the  majority  of  people  hired  have  been  from  outside  the 
government,  many  with  years  of  experience  in  diverse 
industrial  settings.   Program  managers  usually  have 
advanced  degrees  in  science  or  engineering,  management 
experience,  and  first-hand  experience  and  knowledge  of 
technical  issues  facing  one  or  more  industrial  sectors. 
The  ATP  has  a  wide  variety  of  science/engineering 
disciplines  represented  including  biotechnology, 
electronics,  software  development,  materials,  and 
information  technologies. 

The  ATP  also  has  an  economic  assessment  staff  who  deal 
with  the  business  issues  of  the  ATP.   This  staff  is 
composed  of  personnel  with  advanced  degrees  in 
economics,  business  administration,  technology 
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management  and/or  law.   Additional  science  or 
engineering  degrees  are  also  desirable,  which  many  of 
our  staff  have.   Beyond  advanced  degrees,  the  staff  is 
required  to  have  experience  in  areas  such  as 
microeconomic  research,  business  planning,  intellectual 
property  management,  business  law  and/or  international 
trade . 

ME£  -  In  FY  1994  there  were  33  FTEs  supporting  the  MEP. 
In  FY  1995,  MEP  is  projecting  60  FTEs.   There  are  no 
NIST  employees  in  the  field  staffing  any  of  the  44  NIST 
MEP  manufacturing  extension  centers.   These  centers  are 
staffed  by  experts  who  are  tuned  into  the  needs  of  the 
local  manufacturers.   In  addition,  to  direct  program 
growth,  NIST  has  added  3  positions  in  administrative 
support  services,  such  as  grants  processing,  facilities 
services,  etc. 

The  MEP  staff  members  have  extensive  experience  in  the 
various  capabilities  needed  to  support  technology  and 
business  extension  to  industry.   Many  have  extensive 
experience  in  the  private  sector,  state  government,  or 
academic  institutions  and  have  advanced  degrees  in 
areas  such  as  manufacturing,  engineering,  senior  level 
management  and  international  management,  information 
technology,  finance,  and  state  industrial  development. 
Additional  staff  experience  includes:  developing  and 
implementing  outreach,  supplier  development,  and 
information  technology  assistance  programs  for  small 
manufacturers;  conducting  industry  studies  and 
developing  evaluation  plans;  long-term  ownership  and/or 
management  of  successful  small,  private  companies  as 
well  as  international  companies. 

MEP  centers  across  the  country  are  staffed  by 
professionals  who  have  hands-on  manufacturing 
experience.   While  some  of  these  staff  specialize  in 
certain  technologies  or  modern  manufacturing 
techniques,  the  majority  have  broad  manufacturing 
experience  gained  on  the  shop  floor,  from  funding  a 
small  firm,  or  from  other  manufacturing  industry 
positions.   Staff  are  employed  by  the  non-profit 
manufacturing  extension  centers,  and  are  not  federal 
government  employees . 


3 .    Has  the  rapid  increase  in  the  ATP  and  MEP  programs 
distracted  NIST  from  its  original  mission?  Have  there  been  any 
spin-off  benefits  to  the  core  programs  from  the  ATP  and  MEP 
programs? 

ANSWER:    The  rapid  increase  in  the  ATP  and  MEP  programs  has  not 
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distracted  NIST  from  its  original  mission,  and  has  in 
fact  aided  the  core  laboratory  programs  in  several 
ways.   First,  during  the  period  that  the  ATP  and  MEP 
have  grown,  the  NIST  laboratory  budget  has  also  grown, 
averaging  a  yearly  13.3%  increase  in  funding  for  the 
NIST  laboratories  over  the  last  five  years. 

With  regard  to  spin-off  benefits  for  the  laboratories' 
core  programs,  there  have  been  several  for  the  ATP,  and 
we  expect  that  developing  synergy  with  the  MEP  will 
also  enhance  performance  of  the  laboratories'  mission. 

The  ATP  has  provided  a  valuable  window  for  the  NIST 
laboratories  into  the  present  and  future  technological 
infrastructure  needs  of  U.S.  industry,  as  well  as 
industry's  perspective  on  how  technology  development  is 
coupled  to  commercialization  issues  and  economic 
impact.   Examples  related  to  the  laboratories 
interactions  with  ATP  awardees  include  new  core 
laboratory  programs  on  standards  for  flat  panel 
displays,  measurement  methods  using  neutrons  and  x- 
rays,  and  research  in  the  characterization  and  control 
of  a  new  class  of  machine  tools. 

The  relationships  between  the  labs  and  the  MEP  are 
still  being  developed,  but  we  expect  the  MEP  to  help 
the  NIST  labs  improve  linkages  and  outreach  to  smaller 
manufacturers,  enhancing  the  NIST  labs  ability  to 
understand  the  needs  of  those  manufacturers  and  to  work 
with  them  on  solutions. 


4.   Why  is  it  important  to  have  a  Technology  Administration  and 
could  you  explain  what  are  the  functions  of  the  Office  of 
Technology  Policy? 

ANSWER:    Private  sector  innovation,  along  with  expanded  markets 
for  U.S.  exports,  a  skilled  and  flexible  work  force, 
and  a  sound  climate  for  private  investment  are  the  four 
pillars  supporting  sustained  economic  growth  and 
opportunity  --  and  are  the  basis  of  the 
Administration's  economic  policy.   Although  many 
federal  departments  are  working  toward  strengthening 
one  or  more  of  these  pillars,  the  Technology 
Administration  is  the  only   federal  agency  whose  sole 
mission  is  to  assess  and  support  the  civilian 
technology  base  and  U.S.  industry's  technological 
competitiveness . 

The  importance  of  this  mission  is  illustrated  by  a  vast 
body  of  respectable  economic  research.   For  example,  a 
study  completed  by  Boskin  and  Lau  in  1992  attributes 
roughly  50  percent  of  the  nation's  productivity  growth 
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since  World  War  II  to  technology.   In  addition,  policy 
makers  from  both  parties  have  recognized  for  more  than 
ten  years  that  government  policies  to  strengthen 
industry's  technological  competitiveness  are  needed  in 
response  to  the  imperative  of  the  new  global  economy. 
The  President's  Commission  on  Industrial 
Competitiveness  concluded  in  its  1985  Report  to  the 
President : 

"Technological  innovation,  fueled  by  research 
and  development,  is  a  major  force  for  improving 
the  nation's  productivity,  industrial 
competitiveness  and  economic   growth.   Jt  should 
be   U.S.    policy   to  strengthen  our  science  and 
technology  base  and  its  application    toward 
enhancing   the   technological    capabilities  of  U.S. 
industry. . .     .     [Every]  responsible  approach  should 
be  pursued  toward  advancing  R&D  relevant  to 
industrial  processes  and  production,  and  bringing 
them  to  bear  on  the  improvement  of  U.S. 
manufacturing. " 

With  the  end  of  the  Cold  War,  and  the  rise  of  even  more 
able  foreign  competitors  during  the  last  ten  years,  it 
has  never  been  more  important  that  American  businesses 
and  workers  are  able  to  compete  by  producing  the 
highest  quality  goods  and  services  at  the  lowest 
possible  cost.   As  a  result,  TA's  responsibilities  for 
promoting  civilian  technology  have  never  been  more 
critical  to  our  country's  economic  future. 

TA  includes  the  National  Institute  of  Standards  and 
Technology  (NIST) ,  with  its  extensive  laboratory- 
operations  and  its  extra  mural  programs  in 
Manufacturing  Extension,  Advanced  Technology  and 
Quality  recognition  and  promotion. 

TA  also  includes  the  National  Technical  Information 
Service  (NTIS) ,  which  provides  the  data  banks  for  the 
government's  vast  collections  of  science  and  technology 
documents;  NTIS's  FedWorld,  an  on-line  information 
system,  has  led  a  revolution  in  the  dissemination  of 
government -collected  information- -including  technical 
and  business  information  from  around  the  world- -to  a 
wide  audience  of  customers. 

The  third  component  of  TA  is  the  Office  of  Technology 
Policy,  which  is  the  policy  making  arm  of  the 
Technology  Administration.   It  is  staffed  by  a  small 
but  talented  and  dedicated  group  of  professionals  led 
by  Assistant  Secretary  Dr.  Graham  R.  Mitchell.   OTP  is 
the  only   office  within  the  federal  government  that  has 
as  its  only  mission  working  in  partnership  with  the 
private  sector  to  develop  and  advocate  federal  policies 
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to  maximize  the  impact  of  technology  on  industrial 
competitiveness  and  the  nation's  economic  growth. 

With  a  focus  on  the  industry  as  its  customer,  OTP's 
work  addresses  the  broad  range  of  issues  that  affect 
U.S.  companies'  ability  to  develop  technology,  turn  it 
into  products  and  services,  and  bring  them  to  global 
markets  at  a  rapid  pace.   OTP  is  responsible  for 
several  congressionally-mandated  activities  in  the 
international  technology  area,  including  the  U.S. -Japan 
Program  and  several  of  the  U.S.  science  and  technology 
bilateral  agreements. 

OTP  also  provides  the  key  factual  analyses  needed  to 
make  policy  decisions  for  the  government's  civilian 
technology  programs  and  to  assess  the  technology 
position  of  our  industries  and  the  country  as  a  whole. 
For  example,  OTP  will  publish  in  the  next  several  weeks 
an  assessment  of  the  composition,  geographical 
distribution  and  strengths  and  weakness  of  the  U.S. 
manufacturing  sector.   This  information  is  vital  to  a 
reasoned  debate  regarding  the  technology  needs  of 
American  manufacturers,  and  to  fashioning  appropriate 
policy  solutions. 

OTP  will  also  provide  within  the  next  two  months  a 
Congressionally-mandated  report  on  federal  technology 
partnerships.   This  document  is  in  response  to  the 
Stevenson-Wydler  Act  requirement  to  comment  on  and 
analyze  the  effectiveness  of  the  technology  transfer 
activities  of  the  Executive  Branch.   This  report  will 
provide  federal  policy  makers  information  regarding 
which  partnership  models  are  working,  and  which  can  be 
improved,  as  well  as  provide  guidance  for  crafting 
future  government -industry  technology  partnerships. 

During  fiscal  year  1995,  OTP  will  release 
competitiveness  assessments  for  several  industries, 
including  biotechnology,  international  construction, 
automotive,  financial  services.   These  reports, 
prepared  by  OTP  in  conjunction  with  other  Commerce 
agencies  and  private  sector  input,  will  assess  the 
technology  position  of  each  industry,  as  well  as  the 
key  non-technical  factors  which  impact  the  ability  of 
each  industry  to  compete  in  global  markets.   These 
reports  will  identify  critical  policy  issues  which  cut 
across  several  industries,  and  which  may  require  policy 
changes . 

In  addition,  OTP,  together  with  the  Office  of  the  Under 
Secretary,  works  to  ensure  that  the  Commerce 
Department ' s  customers  have  an  aggressive  advocate  in 
the  development  and  coordination  of  Administration-wide 
technology  efforts,  and  that  these  policies  and 
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programs  expand  economic  opportunity  for  all  Americans. 

Attached  are  two  documents,  the  OTP  Brochure,  and 
Highlights  of  US/OTP  activities,  which  provide  an 
overview  of  all  major  OTP  activities.   The  "Highlights" 
document  also  indicates  which  of  those  activities  are 
congressionally  mandated. 

5.   ATP  claims  its  central  purpose  is  to  promote  economic  growth 
in  the  U.S.  by  helping  companies  develop  high-risk  technologies. 
What  steps  have  you  taken  and  what  standards  have  you  put  in 
place  to  measure  the  benefits  of  this  program?   How  has  the 
program  changed  since  its  start?   What  prompted  these  changes? 

Answer:    ATP  has  placed  a  high  premium  on  evaluation  of  its 
programs  from  the  very  start . 

Our  evaluation  process  has  five  elements:   assessing 
ATP's  own  critical  operational  activities;  ^portfolio' 
profiles  of  applicants,  recipients,  technologies,  and 
projects;  evaluation  of  industry's  implementation  of 
both  the  R&D  and  business  components  of  ATP  projects; 
tracking  short-term  and  intermediate  project  results; 
and  measurement  of  long-term  economic  impacts. 

What  we  focus  on  is  the  last  category:  long-term 
economic  impacts.   The  primary  goal  of  the  ATP,  and  the 
real  payoff,  is  the  economic  growth  in  the  future  that 
will  come  from  tphe  introduction  of  new  products  and 
industrial  processes  based  on  ATP- supported  R&D. 

But  because  the  ATP  invests  only  in  pre-product 
technology  development,  because  it  is  still  a  very 
,        modest  program  in  terms  of  the  larger  R&D  enterprise, 
and  because  nearly  all  of  the  projects  it  funds  are 
still  in  the  research  phase,  no  one  should  expect  to 
see  major  impacts  on  the  economy  this  soon. 

However,  we  have  been  tracking  some  early  indicators 
that  the  projects  are  on  course  and  the  economic 
potential  is  building. 

O     Encouraging  high-risk  R&D.   The  ATP  has  been 

successful  in  attracting  relatively  high-risk  R&D 
projects  that  otherwise  would  not  be  attempted. 

O     Promoting  research  efficiencies  and  reduced  time- 
to-market  ■   The  joint  ventures  and  alliances 
fostered  by  the  ATP  are  reporting  significant 
research  efficiencies  and  early  use  of  research 
results . 

O     Progress  on  commercialization.   The  results  of  ATP 
R&D  projects  are  being  incorporated  into 
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competition  requires  a  focus  on  providing  high  quality, 
competitively  priced  products  with  quick  delivery  to 
market  and  lower  margins.   The  current  product  life 
cycle  requires  the  renewal  of  products  or  the 
replacement  of  products  by  new  ones  on  a  much  faster 
time  scale  than  our  old,  linear  research-to-product 
development  model  would  allow.   For  example,  in  the 
electronic  industry  the  lifetime  of  a  new  model  of 
personal  computer  is  less  than  two  years.  Our 
industries  can  no  longer  afford  to  invest  in  long-term 
enabling  and  emerging  technologies,  they  can  no  longer 
afford  to  invest  in  a  broad  technology  pool  (which 
provided  technology  for  themselves,  but  also  spilled 
over  for  the  good  of  the  country  and  the  world  at 
large) . 


7.  Your  request  for  FY96  funding  for  the  MEP  includes  funding 
for  Centers  currently  supported  under  the  TRP.   How  many  Centers 
does  your  FY96  budget  request  support?   How  much  of  the  budget 
request  will  go  to  support  new  Centers? 

Answer:  The  FY  1996  budget  request  for  the  MEP  will  support 
90  Centers.  $14  million  has  been  allocated  to  new  Center 
funding  for  FY  1996,  an  additional  10  Centers  are 
anticipated. 

8.  What  is  the  purpose  of  the  budget  increase  for  the  Malcolm 
Baldrige  Quality  Award? 

Answer:    To  initiate  the  transformation  of  the  Malcolm  Baldrige 
National  Quality  Award  Effort  into  a  National  Quality 
program,  the  Fiscal  Year  1996  request  will  allow 
research  on  successful  quality  improvement/business 
competitiveness  strategies  to  be  conducted  in 
cooperation  with  universities  and  industry. 
Establishment  of  a  National  Quality  Program  at  NIST 
will  permit  collaborative  research  and  outreach 
services  to  further  the  dissemination  of  information  to 
U.S.  businesses  on  initiating  and  sustaining  a  quality 
management  effort.   A  major  focus  will  be  placed  on 
information  for  small  and  medium-sized  businesses.   At 
a  recent  Conference  Board  meeting  for  corporate 
executives  and  senior  managers,  a  written  comment  from 
an  attendee  summarizes  expectations.   "I  would  suggest 
the  [NIST]  Quality  Research  segment... as  the  most 
urgently  needed  future  development  for  Corporate 
America.   We  need  qualified  people  identified  who 
really  understand  the  Baldrige  criteria  to  assess  and 
improve  their  operations."   The  proposed  transition 
from  an  "award  program"  to  a  Quality  Program  would 


287 


place  at  NIST  the  capabilities  to  better  serve  U.S. 
industry's  infrastructure  needs  in  understanding  the 
components  of  a  business  excellence  program  and  how  to 
begin  the  effort. 


9.   There  has  been  criticism  that  the  ATP  program  is  nothing  more 
than  bureaucrats  picking  winners  and  losers?   How  are  ATP  awards 
given?   How  does  NIST  select  areas  of  research  focus? 

Answer:    ATP  is  industry-oriented.   While  government  provides 
the  catalyst  --  and  in  many  cases,  critical  technical 
support  --  industry  conceives,  manages,  and  executes 
each  ATP  project.   Industry  proposals  are  based  on  the 
private  sector's  understanding  of  market  trends  and 
future  opportunities.   All  projects  are  selected  on  the 
basis  of  both  technical  and  business  merit  through  a 
fair  and  rigorous  competition  that  draws  on  both 
government  and  private  sector  expert  reviewers . 

We  get  our  ideas  for  research  focus  from  industry. 
Through  a  series  of  public  meetings  with  industry,  NIST 
found  widespread  support  for  the  idea  that  focused 
programs  could  help  maximize  the  ATP's  leverage  by 
driving  key  strategic  technology  areas.   Industry  has 
demonstrated  its  strong  support  for  this  concept  by 
submitting  nearly  900  ideas  for  focused  ATP  program 
areas .   And  we  have  had  several  thousand  industry 
representatives  taking  part  in  our  ATP  workshops. 
Those  sessions  have  tremendous  value,  not  just  in 
helping  to  plan  our  program,  but  in  convening  different 
segments  of  industry  to  discuss  mutual  goals  and 
interests . 

we  believe  that,  in  one  sense,  "picking  winners  and 
losers"  is  the  old  way  of  setting  federal  R&D 
priorities.   The  federal  government  long  ago  picked 
agriculture,  aeronautics,  space,  energy  and  health. 
The  whole  point  of  the  ATP  is  to  maximize  economic 
impact  by  letting  industry's  ideas  --  backed  up  by 
their  financial  commitment  --  determine  what  is  funded. 
That  is  the  new  concept  in  federal  R&D  that  is  embodied 
in  the  ATP. 


Suggesting  that  programs  like  the  ATP  pick  winners  and 
losers  also  underrates  the  tremendous  efforts  of  our 
industries.   Consider  what  it  really  takes  for  a 
company  to  make  a  winner  in  the  market :  product 
development,  manufacturing  and  production,  global 
marketing  and  sales,  distribution  and  service  systems. 
All  of  these  jobs  belong  to  industry,  and  ATP  is  doing 
none  of  them.   ATP's  job  is  to  cost-share  the  high- 
risk,  enabling  R&D  that  is  upstream  of  product 
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development,  creating  new  opportunities  for  companies 
to  pursue . 

The  acid  test  is  simple:  ask  any  ATP  participant  what 
it  will  take  to  launch  a  successful  product  in  the 
marketplace  beyond  the  work  being  performed  with 
government -provided  funding.   Their  own  investments 
will  always  be  substantially  larger  that  the 
government's  relatively  small  cost-shared  funding.   And 
that  added  investment  comes  not  from  the  ATP,  but  from 
the  private  sector. 

10.   I  have  heard  concerns  that  the  MEP  program  is  telling  small 
manufacturers  and  entrepreneurs  how  to  run  their  business  -- 
something  they  know  how  to  do  better  than  Washington  bureaucrats. 
How  do  you  answer  these  concerns? 

Answer:    The  MEP  relies  on  existing  state  and  local  industrial 
extension  resources  to  assist  manufacturers  in 
assessing  their  manufacturing  and  business  operations. 
The  extension  center  field  agent  that  works  with  the 
small  manufacturers  is  not  a  bureaucrat  from 
Washington,  but  is  locally  based  and  typically  has  10 
to  15  years  of  manufacturing  experience.   The  extension 
center  field  agent  provides  third-party  unbiased  advice 
which  the  manufacturer  can  use  to  make  decisions  for 
themselves.   The  intent  is  to  help  the  small 
manufacturer  understand  the  alternatives  so  that  they 
can  make  their  own  decisions. 
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CONGRESSIONAL  QUESTIONS  AND  ANSWERS 


Dwight  Carlson,  President 
Perceptron,  Inc. 
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Questions  for  Conner.  Caisse.  Carlson.  Gibson,  and  Singer 

l.a.  Providing  a  capital  gains  tax  cut  would  certainly  be  appreciated  by  entrepreneurs  like  me  but 
it  would  be  completely  unrelated  to  stimulating  industrial  research  and  development.  A 
company  like  Perception  allocates  10-13  percent  of  its  sales  to  development  and  requires 
funding  for  research  to  come  from  other  sources. 

I.b.  We  have  Hrst-hand  experience  with  federal  dollars  concentrated  on  basic  research  through 
the  National  Science  Foundation.  We  believe  supporting  this  basic  research  through 
universities  is  a  sound,  strategic  investment  and  is  administered  by  the  National  Science 
Foundation  in  a  professional  manner.  We  would  not  recommend  making  changes  to  the 
current  National  Science  Foundation  program. 

1  .c.  We  are  in  the  third  year  of  an  ATP  program  called  the  2min  Program.  Our  first-hand 
experience  shows  that  the  government  involvement  in  development  and  deployment  of 
commercializing  technology  is  an  unqualified  success.  The  administration  of  the  program 
by  NIST  has  proven  to  be  the  key  to  this  success.  We  highly  recommend  and  encourage 
Congress  to  enthusiastically  support  NIST  and  the  ATP  program. 

l.d.  The  biggest  threat  to  the  quality  of  life  in  America  is  in  industrial  competitiveness.  As  a 
nation,  we  must  recognize  this  priority  and  make  investments  to  coincide  with  this  reality. 

2.  A  permanent  research  and  development  tax  credit  and  a  reduction  in  capital  gains  would  be 
appreciated  by  entrepreneurs  like  me  but  it  would  be  of  little  benefit  in  stimulating  our 
research  activities.  In  addition,  I  seriously  doubt  that  it  would  stimulate  additional  research 
and  development  dollars  in  Fortune  500  companies. 

3.  I  do  not  believe  that,  other  than  the  government,  there  is  any  other  segment  of  American 
society  making  strategic,  long-term  investments  for  the  good  of  the  nation.  In  return  for  the 
NIST  ATP,  we  have  seen  increased  comjjetitiveness,  creation  of  new  jobs,  and  increased  tax 
revenues  for  the  federal  government.  This  is  not  corporate  welfare. 

4.  The  unique  characteristics  of  the  ATP  program  are:  a)  grants  are  made  directly  to 
companies;  b)  a  majority  of  ATP  grants  have  been  made  to  smaller  companies  to  enable 
them  to  team  with  university  researchers;  c)  the  NIST  ATP  program  provides  research 
dollars  for  manufacturing;  the  NIST  ATP  gives  expert  guidance  and  advice. 

I  have  a  long-standing  relationship  with  the  venture  capital  industry  in  America  and 
recognize  that  industrial  technology  does  not  qualify  for  venture  capital  investment  because 
the  time  from  research  to  commercialization  exceeds  the  standard  ten-year  venture  capital 
limited  partnerships. 
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Questions  for  Dwight  Carlson 

1  .a.  It  is  very  important  that  NIST  be  involved  in  the  ATP  program  because  they  provide  the 
experience  and  knowledge  to  ensure  the  success  of  the  program. 

l.b.  NIST  involvement  did  add  credibility  with  the  participating  companies. 

I.e.  Yes,  we  currently  have  two  CRADA's  with  NIST  providing  research  to  solve  specific 
technology  problems. 

l.d.  The  NIST  ATP  program  is  unique  from  any  other  government  program  that  I  am  aware  of. 
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1.  1  can  only  answer  this  question  in  the  context  of  the  type  of  entrepreneurial  industry  in 
which  1  am  involved  This  industry  is  on  the  cutting  edge  of  its  technology,  a  technology  Ihat 
is  complicated  and  not  widely  understood  by  even  the  venture  capital  experts.   We  are  small 
and  we  compete  with  many  other  small  and  relatively  new  companies.  Let  me  address  the 
four  elements  of  your  scenario  of  changes  as  they  would  effect  my  current  efforts  that  have 
received  funding  under  the  ATP. 

First,  providing  capital  gains  tax  cuts  would  not  necessarily  have  any  benefit  for  our 
type  of  prc-competitive  research,  which  can  span  somewhere  between  five  and  ten  years. 
Investors  interested  in  a  capital  gains  tax  cut  are  looking  for  an  investment  they  can  turn 
around  quickly,  not  one  that  has  to  be  held  for  at  least  five  years.   While  easing  regulations 
may  cut  some  of  our  research  costs,  it  would  not  drastically  alter  the  balance  between  internal 
funding  for  product  development  and  research. 

Second,  concentration  of  federal  dollars  on  basic  research  would  be  helpful;  much  of 
today's  high  technology  industries  are  benefitting  from  federally  funded  research  during  the 
1950s  and  1960s.  But,  it  is  equally  important  to  recognize  that  the  dynamics  of  capital 
investment  in  those  years  differs  dramatically  from  today.  Then,  companies  were  wiling  to 
spend  pre-compctitive  research  dollars  that  might  not  result  in  commercial  products  in  the 
near  term  and  might  take  ten  years  to  develop.  Today,  they  are  not  able  to  have  that  lu-xur^", 
they  are  focused  on  short-term  returns,  foreign  competition  and  investment  horizons  intensify 
this  problem. 

Third,  while  1  cannot  speak  to  all  of  the  government  technology  research  efforts,  I  can 
say  unequivocally  that  the  ATP  is  not  developing  commercial  technologies.  Rather,  it  is 
providing  assistance  during  the  pre-competitive  development  stage  of  emerging  technologies. 
This  phase  of  research  falls  after  basic  research  and  before  commercial  development.   It  can 
take  ten  years  and  even  venture  capitalists  will  not  invest  in  research  with  that  long  of  a 
return  time.   However,  without  assistance  much  of  the  pre-competitive  work  will  be  done 
outside  of  the  United  States.   To  get  the  government  out  of  ATP  would  only  give  the  ultimale 
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advantage  to  our  foreign  competitors.  As  1  have  said  in  my  testimony,  if  we  don't  suj^rt 
this  type  of  research,  some  other  country  wflL  Rather  than  being  viewed  as  a  program  using 
federal  dollars  where  private  dollars  would  otherwise  be  spent,  it  is  important  to  recognize 
that  the  presence  of  the  federal  dollars  provides  the  opportunity  for  private  dollars  to  be  spent. 
Under  the  ATP  the  tough  competition  to  get  a  grant  demonstrates  to  the  private  sector  that  the 
technology  has  possibilities  and  encourages  the  private  dollars  to  move  to  these  higher  risk 
research  efforts. 

Fourth,  streamlining  procurement  policies  sounds  useful,  but  it  has  no  effect  on 
whether  or  not  pre-competitive  work  is  completed.  Procurement  policies  do  not  have  a  part 
in  this  early  stage  of  research  prior  to  commercial  development. 


2.   Replacing  ATP,  SEMATECH  and  all  similar  programs  with  a  permanent  R  &  D  tax  credit 
should  be  considered  on  a  program  by  program  basis.   From  our  vantage  point  within  the 
ATP,  it  would  not  be  particularly  helpful  to  our  company.  We  spend  an  average  of  SImillion 
a  month  and  will  incur  tens  of  millions  of  losses  before  we  turn  a  profit.   In  the  long-term, 
such  a  credit  would  be  helpful,  but  it  v.-ould  not  affect  our  survival  in  the  early  years.  The 
credit  is  of  no  value  without  profits.    Such  a  proposition  would  be  more  helpful  to  the 
established  Fortune  500s.    Similarly,  long  term  pre-competitive  research  will  not  be  the 
beneficiary  of  new  capital  from  capital  gains  tax  cuts.  Projects  Uke  those  funded  by  ATP  do 
not  attract  even  venture  capital  without  the  ATP;  they  are  not  likely  to  receive  capital  as  long 
as  they  do  not  yield  short  term  gains. 


3.   This  program  hardly  qualifies  as  corporate  welfare.   The  ATP  does  not  award  funds  to  a 
project  that  does  not  hold  promise  for  the  fiiture.   Nor  does  the  ATP  provide  unilateral 
funding.    We  are  required  to  match,  doUar-for-dollar,  the  federal  funds  for  our  program. 
Fiscal  responsibility  includes  creating  an  environment  where  we  as  a  nation  invest 
appropriately  in  our  future.    We  have  a  sohd  history  of  making  these  types  of  investments 


295 


years  ahead  of  other  countries.  This  is  a  program  involving  cost-sharing  and  risk-sharing 
between  the  private  sector  and  the  federal  government.  About  half  of  the  ATP  awards  go  to 
small  companies,  a  much  greater  percentage  than  is  typical  of  other  Federal  R&D  programs. 

This  program  calls  for  heavy  scrutiny  in  every  stage  of  the  project,  starting  with 
analysis  of  initial  White  Papers  proposing  areas  for  con^tition  and  investigation,  all  the  way 
through  the  actual  work  on  a  research  project.  Each  project  proposal  undergoes  extensive 
scrutiny  by  a  team  of  experts  drawn  from  the  federal  government,  academia,  and  the  private 
sector.  All  projects  are  selected  on  the  basis  of  both  technical  and  business  merit,  further, 
once  an  award  is  granted,  there  is  strict  ovcrsigjit  authority  over  the  grantees  to  ensure  that  the 
required  standards  are  being  met  and  the  project  well-managed.  This  is  hardly  a  blind  give- 
away program.   Rather,  it  is  one  of  the  most  stiiiigent  and  thorough  programs  of  its  kind  in 
either  the  public  sector  or  the  private  sector. 


4.  The  ATP  grant  differs  from  any  other  government  grant  program  I  am  aware  of  by  virtue 
of  the  degree  of  qualified  scrutiny  given  to  each  proposal.  It  is  my  understanding  the  SB.A 
loans  sometimes  are  used  to  help  launch  a  small  business.  The  ATP  grants  do  not  serve  this 
purpose.   These  awards  go  to  companies  that  are  already  established,  to  support  key  research 
in  new  technological  fields.    While  SBA  loans  are  frequently  viewed  as  part  of  a  very 
political  system,  ATP  grants  are  viewed  as  their  polar  opposites.  The  review  process  involves 
experts  from  the  government,  academia  and  the  private  sector  throughout  the  screening  stages. 
There  is  no  place  for  politics  in  this  program. 

This  program  fills  a  unique  niche  to  ensure  that  prc-competitivc,  pre-market  research  5s 
completed.   This  is  an  area  where  the  government  alone  does  not  conduct  such  research,  but 
venture  capital  is  rare  for  such  a  long  investment  period.  ATP  fills  this  void  in  two  ways. 
First,  its  rigorous  award  process  provides  an  indication  to  possible  investors  that  the 
technology  has  merit.  This  gives  them  a  sense  that  their  risk  has  been  reduced.  Second,  Ibe 
federal  funds  serve  as  leverage  to  reduce  the  overall  private  dollar  risk.  At  the  same  time  the 
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requirement  for  private  dollar  matching  both  leverages  the  federal  dollars  and  protects  the 
federal  dollars  because  they  will  not  be  paid  unless  private  money  can  be  attracted  to  the 
project.  In  other  words,  the  ATP  projects  axe  too  far  advanced  for  full  government  funding  or 
participation,  and  conmiercial  exploit  at  ioQ  is  not  far  enough  along  to  attract  venture  capital 


5.   1  view  this  not  as  a  case  of  NIST  "taking  a  chance  on  a  start-up"  like  mine  but,  rather, 
NIST  recognizing  a  high  biotechnology  field  with  the  potential  for  future  commercial 
application  in  several  areas.    It  is  not  a  question  of  whether  this  technology  will  be  developed, 
but  more  a  question  of  who  will  develop  it,  the  US  or  foreign  competitors. 

The  review  and  selection  processes  and  the  experts  brought  into  the  process  from 
govcrmnent,  acadcmia  and  the  private  sector,  provide  the  specialized  knowledge  needed  to 
judge  which  technology  fields  merit  further  cxploratioiL 
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CONGRESSIONAL  QUESTIONS  AND  ANSWERS 

From  the  March  23, 1995  MEP  Autborizatioa  Hearing 

Aiuwcra  by  Lawrence  J.  Rhoades 
Pretident,  Extrude  Hone  Corporation 


fVhy  are  small  and  medium  sized  manufacturers  particularly  important  to  the  American 
economy?  What  effect  has  downsizing  in  the  big  corporation  had  on  small  and 
medium  sized  manufacturers? 

Small  and  medium  sized  manu&cturers  employ  12  million  people-two-thirds  of  America's 
manu&cturing  workforce  providing  57  percent  of  the  national  manufacturing  payroll. 
There  are  381,000  such  organizations,  in  the  U.S.  By  comparison,  only  5,000  large 
manufacturers  employ  the  remaining  6  million  manufacturing  workers. 

To  fully  understand  the  importance  of  small  manufacturers  to  the  U.S.  economy  however, 
we  must  first  recognize  that  manufacturing  is  critically  important  to  the  nation's  economy. 
It  provides  20  percent  of  tlie  GNP  but,  more  importantly,  two-thirds  of  our  export 
earnings.  To  appreciate  the  significance  of  this,  consider  the  following: 

The  quality  of  a  haircut  in  Pittsburgh,  Pennsylvania,  is  about  the  same  as  one  in  Shanghai, 
China.  They  each  take  about  20  minutes  of  a  skilled  worker's  time  using  pretty  much  the 
same  equipment  and  technology.  The  U.S.  barber,  however,  can  charge  about  20  times 
more  than  his  Chinese  counterpart  at  today's  exchange  rate  because  going  to  Shanghai  for  a 
haircut  isnt  an  option  This  is  not  the  case  with  an  American  manufacturer  competing  with 
a  Chinese  counterpart.  Manufaaured  goods  are  transportable  (and  storable).  You  may 
have  noticed  American  stores  and  America's  homes  are  filled  with  foreign  manufactured 
products. 

There  are  dramatic  changes  occurring  in  manu&cturing  today,  driven  by  a  dramatic 
merging  of  the  world's  economies.  The  American  manufacturer  today  must  compete  with 
manufacturers  from  around  the  world  (including  China)  in  a  way  that  service  providers  like 
the  Pittsburgh  barber  don't.  But,  in  &ct,  the  barber  is  affected.  His  earnings  (in  purchasing 
power)  are  defined  by  the  international  value  of  20  minutes  of  skilled  American 
manu&cturing  labor.  Manufiictured  products^not  haircuts-are  the  center  of  international 
trade  and  ultimately  determine  exchange  rates.  If  the  American  manufacturing  workers' 
productivity  advantages  over  his  Chinese  counterpart  is  no  better  than  the  American 
barber's,  there  is  no  basis  for  a  20  to  1  premium  in  wages  and  eventually  our  exports  and 
foreign  exchange  rate  will  reflect  this,  allowing  a  U.S.  worker,  whether  they  are  a  barber  or 
a  factory  worker,  to  obtain  no  more  value  in  terms  of  internationally  traded  goods  for  20 
minutes  of  skilled  labor  than  a  Chinese  worker  earns. 
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Fortunately,  there  are  quite  literally  "tools"  available  to  the  American  manufacturing 
worker  that  provide  him  with  a  competitive  advantage  over  his  Chinese  counterpart. 
Those  are  the  machines,  methods  and  management  practices  we  use  in  performing  our 
manufacturing  operations.  Ahhough  large  U.S.  manufacturing  organizations  have  made 
dramatic  changes,  they  recognized  that  their  size,  inertia  and  bureaucracy  (sometimes 
saddled  with  mtransigent  labor  union  contracts)  made  their  vertically  integrated  in-house 
manufacturing  units  less  responsive  and  more  costly  than  smaller  outside  suppliers 
Consequently,  they  have  downsized  dramatically,  shedding  25  percent  of  their  workforce— 
2  million  Jobs  in  the  past  25  years  Small  manufacturers  added  1 .7  jobs  during  this  poriod-- 
principally  as  suppliers  of  manufactured  components  and  subassemblies  to  the  large 
"downsized"  corporations.  These  small  firms  arc  lean  and  resourceful  with  an  attentive 
management  close  to  the  "shop  floor."  One  disadvantage,  however,  is  the  limited 
availability  and  relatively  high  cost  of  capital  to  invest  in  new  machinery  and  methods. 
Another  perhaps  more  important  one  is  the  lack  of  experience  and  up-to-<late  knowledge  to 
determine  what  investments  to  make.  Y«t,  the  pace  of  change  in  manufacturing  technology 
is  accelerating.  The  amall  U.S.  manufaaurer's  ability  to  compete-indeed  to  survive- 
depends  on  his  ability  to  get  dependable  guidance  in  making  these  difficult  choices  quickly. 

Although  the  needs  of  small  manufacturers  are  common  enough  to  be  fulfilled  with  ofif-the- 
shelf  (but  up-to-date)  products  and  methods,  their  implementation  must  be  individual— one 
firm  at  a  time.    This  is  what  MEP  centers  help  do  and  why  they  are  so  urgently  needed 


Big  corporation  "downsizng"  and  outsourcing  to  smaller  U.S.  suppliers  represents  a  major 
and  dramatic  shift  in  the  strategy  of  the  past  25  years  from  the  vertical  integration, 
economies  of  scale  and  fear  of  dependency  on  outside  suppliers  that  were  the  foundations 
of  their  growth  in  the  first  two-thirds  of  the  century  Having  taken  this  step,  outsourcing 
10  foreign  suppliers  who  offer  cost  advantages  over  a  US  supplier  is  a  much  smaller  step 
which  presents  a  major  challenge  to  smaller  U.S.  manufacturers. 

The  employment  in  the  so-called  "industrialized"  countries  is  about  3  SO  million,  with  an 
average  wage  (including  fi'inges)  of  about  $18  per  hour  In  the  past  ten  years,  1,200 
million  people  with  an  average  wage  of  under  S2  per  hour  have  been  added  to  (or  more 
accurately,  have  gained  access  to)  the  manufaauring  sectors  of  the  industrial  economies.  It 
is  a  necessity  for  big  U.S.  manu£tcturers  to  look  seriously  at  increased  outsourcing  to 
foreign  suppliers  with  lower  cost  labor  in  order  to  remain  competitive  themselves.  Only  by 
improving  the  productivity  and  responsiveness  of  U.S.  manufacturing  (which  is  increasingly 
focused  in  smaller  firms)  can  the  loss  of  manufacturing  jobs  and  the  subsequent  impact  on 
the  rest  of  the  economy  be  prevented. 

Why  is  a  Manufacturing  Extension  Partnership  necessary?  What  failure  has  there 
been  in  the  market  which  requires  a  Federal  program  like  MEP? 

Accessing  and  gaining  the  confidence  of  the  diverse  (and  highly  independent)  owners  and 
managers  of  America's  small  manufacturers  is  difficult  and  time  consuming.     Once  a 
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consulting  engagement  is  made,  it  is  likely  to  be  too  short  to  make  the  effort  it  took  to  find 
it  worthwhile  for  an  independent  consultant  who  can  look  only  to  his  fee  for  an  incentive. 
If  offered  a  share  of  the  company's  increased  profits,  however,  or  a  share  of  its  growth  in 
payroll,  his  incentive  is  enhanced  and  it  becomes  a  sensible  effort  for  the  reward.  However, 
these  are  precisely  the  incentives  provided  to  the  State  and  Federal  governments  whose  tax 
revenues  are  dependent  on  the  earnings  of  the  company  and  its  workers. 

The  principle  "failure  in  the  market"  (if  it  can  be  termed  one)  is  that  the  only  organization  in 
a  position  to  have  a  substantial  monetary  interest  in  the  collective  earnings  of  the  many 
small  manufacturing  companies  and  their  12  million  employees  is  an  entity  that  has  not 
traditionally  thought  in  a  market-oriented  way-the  Federal  government. 

Who  provides  services  to  customer  companies?  Are  these  professionak  with  the 
appropriate  eiq/e^ence? 

The  quality  of  the  MEP  advisory  staff  is  at  the  center  of  its  ability  to  create  value,  and  one 
of  the  important  reasons  for  a  national  effort.  "Manufacturing  extension"  is  a  di£Eerem  task 
than  traditional  manufacturing  consulting.  It  requires  a  combination  of  engineer, 
accountam  and  salesman  who  is  also  a  good  networker  and,  if  possible,  a  journeyman 
machinist  and  a  computer  whiz.  Those  who  don't  fill  it  bring  other  equally  important 
experiences  and  skills,  as  well  as  extraordinary  energy,  patience  and  discretion.  They  arc 
also  young  enough  (in  attitude  at  least)  to  realize  that  there  is  enough  yet  to  learn  to 
require  listening  at  least  as  intently  as  they  advise.  They  are  professionals  in  a  profession 
that  is  still  being  defined.  They  have  hands-on  manufacturing  experience  and  include 
specialists  in  specific  areas  critical  to  modem  manu&cturing.  Many  have  run  small  firms 
and  have  worked  on  the  fkctory  floor.  They  are  not  Federal  employees  but  are  employed 
by  non-profit  manufacturing  extension  centers  whose  boards  are  typically  dominated  by 
people  who  run  successful  small  manufkcturing  businesses. 

Much  of  the  advice  provided  by  MEP's  and  taken  to  hean  by  their  clients  comes  fi-om  peers 
working  in  other  area  businesses  that  have  faced  similar  problems  and  implemented  various 
solutions  with  good  (and  sometimes  not  so  good)  results.  Either  way,  these  are  lessons 
learned  and  the  special  chance  to  "envision  change"  through  identifying  with  a  peer's 
experience.  One  advantage  offered  by  a  national  MEP  program  is  a  similar  chance  for 
MEP's  to  network  and  learn  from  each  other.  This  should  extend  to  developing  a  "learning 
track"  to  more  fully  define  the  manufacturing  extension  profession  and  to  prepare 
experienced  manu&cturing  people  to  follow  it. 

Do  the  MEP  centers  compete  against  private  consultants  who  might  do  a  better  job? 

No.  In  fact,  one  of  the  primary  reasons  that  MEP  centers  exist  is  to  assist  small 
manu&cturers  overcome  tke  barriers  tliat  are  keeping  them  horn  knowing  about  ana 
effeaively  using  private  and  public  sector  resources.  MEP  centers  complement  private 
consultant  services  and  enhance  the  small  manufacturer  market  for  consultams.  MEP 
centers  often  retain  or  encourage  companies  to  retain  private  sector  consultants  for  specific 
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modemizatioD  projects.  A  recent  Dim  &  Bradstrect  Information  Services  survey  confinns 
that  40  percent  of  MEP  center  customers  indicated  that  worlcing  with  the  center  made  them 
more  likely  to  use  a  private  consultant. 

Are  changes  in  Federal  tax  policy  an  alternative  to  the  MEP  program?  Wouldn't 
reducing  deficit  spending  by  cutting  the  ATP  program  provide  more  benefits  to  smail 
and  medium  sited  businesses? 

It  is  appropriate—in  fact,  necessary— if  we  are  to  remain  internationally  competitive  as  a 
nation,  for  our  federal  government  to  acknowledge  and  step  up  to  its  role  as  a  partner  in 
America's  small  manufacturing  enterprises-sharing  their  challenges  as  well  as  the  profits 
and  wages  they  generate.  MEP  and  ATP  are  complementary  programs  that  do  just  that. 

MEP  assures  that  America's  smaller  manufkcturers  are  using  i^to-date  manufacturing 
technology,  and  ATP  brings  new  teclpnologies  to  the  national  manufacturing  arsenal  to 
maintain  our  productivity  advantage  while  our  global  competitors  adopt  our  current 
methods.  Without  the  collective  national  investment  in  both  areas,  the  current  productivity 
advantages  of  American  manufacturers  over  their  international  competitors  with  lower 
wage  rates  will  fade.  The  profits,  wages  and  export  earnings  of  this  large  and  central 
element  of  the  nation's  economy  will  fade  as  well,  generating  a  loss  of  tax  revenue  that 
could  make  the  budget  deficit  widen  dramatically,  regardless  of  the  tax  rate.  Curtailing 
investments  in  MEP  (or  ATP)  is  like  "saving"  money  by  refusing  to  fix  the  roof-the 
problem  just  gets  worse. 

A  Federal  tax  policy  that  genuinely  encourages  investment  in  technology  that  enhances  the 
productivity  of  small  U.S.  manufacturers  would  indeed  be  welcome  and  helpful.  The 
guidance  provided  by  MEP  centers  in  assuring  that  those  investment  decisions  are  well 
informed  and  fully  implemented  would  be  a  valuable  as  the  tax  incentives  itself 

How  long  should  Federal  funds  support  individual  MEP  centers?  Do  you  believe  that  a 
center  should  re-compete  for  funds  after  a  certain  time  period? 

Because  of  the  importance  of  small  manufacturers  and  the  value  centers  deliver  to  U.S. 
taxpayers,  Federal  funds  should  be  a  component  of  the  support  that  individual  MEP  centers 
receive  for  as  long  as  a  center; 

*  is  making  a  difference  with  small  manufacturers; 

*  has  strong  support  from  the  marketplace; 

*  has  strong  financial  suppon  beyond  the  Federal  investment; 

*  passes  aggressive  third-party  performance  reviews  with  distinction;  and 

*  continues  to  provide  a  high  return  on  the  Federal  investment  in  the  form  of  tax  revenue 
base,  jobs,  export  dollars  and  other  returns  contributed  by  healthier,  more  competitive, 
small  manufacturing  customers. 


301 


While  we  do  not  believe  that  re-competing  for  funds  through  a  formal  solicitation  process 
would  be  cost  effective,  each  center  should  (and  does)  receive  continued  funding  solely 
based  on  performance.  Each  center  is  reviewed  annually,  with  more  extensive  reviews 
conducted  during  the  center's  third  and  sixth  years  of  operation.  Centers  that  do  not 
perform  satisfiictorily  have  an  opportunity  to  correa  their  performance.  If  they  don't, 
Federal  &nding  is  withdrawn. 

In  any  event,  it  is  critically  important  to  continue  to  support  the  early  MEP  centers  for  the 
next  several  years  at  least  because  they  are  the  "models"  and  the  training  centers  for  the 
newer  centers  that  are  now  getting  started.  It  would  indeed  be  unwise  to  lose  those  lessons 
learned  and  recover  the  ground  they  pioneered. 

Could  the  MEP  centers  become  self-aufflcient  by  charging  for  their  services?  What 
would  be  the  consequence  of  requiring  MEP  centers  to  become  self-sufficient? 

For  an  enterprise  to  become  profitable  (or  even  self-sufficient),  it  must  first  create 
economic  value  for  those  it  serves  and,  second,  find  a  mechanism  to  capture  a  portion  of 
that  vahie  for  itself  MEP  centers  engage  in  a  variety  of  activities  to  benefit  small 
manufacturers.  Many  of  those  that  create  the  most  value  are  difficult  to  commercialize. 
One  example  of  this  is  "networking"~introducing  and  facilitatbg  discussions  and 
experience  sharing  among  complementary  companies.  They  can  become  advisors  to  each 
other  and  can  be  an  extremely  effective  catalyst  in  accelerating  a  small  manufacturer's 
sometimes  frightening  commitment  to  making  the  positive  changes  needed  to  modernize 
and  become  competitive.  Often  needed  manufacturing  equipment  can  represent  a 
substantial  percent^e  of  a  firm's  net  worth.  Networking,  faciliuted  by  the  MEP  center, 
can  enable  companies  contemplating  such  investments  to  "envision"  the  change  by 
arranging  for  teams  of  those  directly  affected  by  the  change  to  visit  companies  that  have 
akeady  implemented  such  changes  in  various  ways.  Such  activities  would  likely  be 
curtailed  or  eliminated  if  MEP  centers  were  required  to  be  self-sufficient  since,  in  spite  of 
the  tremendous  value,  such  "network"  sharing  would  be  very  difficult  to  solicit  if  it  wore 
felt  to  be  "commercial." 

In  a  number  of  instances,  states  have  supported  manufacturing  extension  programs. 
Since  that  is  the  case,  why  are  Federal  funds  necessary? 

Some  states  have  taken  the  initiative  to  establish  manufacturing  extension  programs. 
Typically,  these  programs  were  established  in  states  and  in  specific  areas  that  had  already 
suffered  great  financial  and  economic  hardships  because  of  the  loss  of  manufacturing  jobs- 
such  as  in  Cleveland  and  in  Pennsylvania.  In  other  states,  however,  Federal  fixnding 
through  NIST  MEP  and  through  the  Technology  Reinvestment  Project  and  Federal 
commitment  to  the  importance  of  manufacturing  for  a  healthy  economy  served  as  the 
catalyst  for  establishing  manufacturing  extension  programs.  This  Federal  initiative  has 
enabled  some  states  to  improve  their  manufacturing  base  before  &cing  similar  economic 
crises. 
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In  either  case,  the  Federal  role  ii  two-fold:  (I)  providing  funds  to  establish  or  enhance 
states'  manu&cturing  extension  e£forts;  and  (2)  providing  national  resources  and  national 
leadenhip  needed  for  this  national  priority.  Specifically,  Federal  involvement  through 
NISTMEP: 

*  provides  a  focus  on  the  nation's  nanufacturing  competitiveness-not  just  a  single  state's 
competitiveness; 

*  is  needed  to  address  the  fiict  that  the  productivity  of  small  manufacturers  lags  that  of 
larger  firms; 

*  is  needed  because  industry  issues  and  challenges  don't  stop  at  a  sute's  border,  but  often 
require  a  regional  or  national  approach; 

*  provides  for  better  use  of  public  fiinds  by  developing  common  tools,  resources,  and 
information  needed  to  support  multiple  states'  efforts, 

*  provides  common  performance  criteria-and  conducts  third-party  performance  reviews- 
ensuring  accountability  and  best  return  on  investment; 

*  creates  partnerships  to  benefit  small  manufacturers  that  otherwise  would  not  occur 
(EPA,  £>epartment  of  labor,  etc.); 

*  stimulates  innovation  by  centers  that  benefits  small  firms  and  the  economy,  such  as 
encouraging  centers  to  imegrate  environmental  perspective,  sharing  best  practices, 
requiring  continuous  improvement. 

9.  In  your  opinion,  what  would  be  the  consequences  of  stopping' all  Federal  funding  for 
the  MEP  centers  within  the  next  two  years  ? 

Stopping  federal  funding  for  the  MEP  centers  would  throw  the  nation's  severely  challenged 
manufacturing  economy  further  back  in  the  race  to  compete  globally.  Continuing  trade 
deficus  and  fidling  dollar  exchange  rates  emphasize  that  we  are  not  winning  this  race. 
Profits,  wages  and  exports  would  fall,  and  our  trade  and  budget  deficits  would  widen 
further.  If  we  cannot  accelerate  the  implementation  of  advanced  (or  at  least  up-to-date) 
manufacturing  technologies  imo  our  manu&cturing  factory  floors,  our  national  standard  of 
living  will  steadily  decline.  The  MEP  centers  are  the  country's  most  focused  effort  to  assist 
in  this  implementation. 

10.  How  has  the  MEP  program  changed  since  its  beginning?   fVhat  were  the  reasons  for 
these  changes? 

When  MEP  was  established  in  1988,  the  primary  objective  of  the  program  was  to  transfer 
new  technologies  firom  Federal  labs  (especially  NIST  labs)  to  small  manufacturers,  with 
manu&cturing   extension    centers    generating    revenue    through    licensing    of  those 
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technologies.  The  experience  gained  in  the  early  MEP  efforts  taught  many  lessons,  and 
methods  to  more  effectively  provide  manufkctunng  extension  support  were  developed. 
These  methods  continue  to  be  refined  and  manu&cturing  extension  methodology  is 
maturing. 

That  objective  changed  when  centers  discovered  that  most  small  manufacturers  are  not  yet 
using  current  off-the-shelf  technologies.  These  companies  need  assistance  moving  from 
using  twenty  year  old  technology  to  using  current  manufacturing  technologies  and 
techniques.  They  are  not  ready  to  consider  integrating  or  applying  unproven  new 
technologies. 

This  discovery  changed  both  the  focus  of  MEP  centers'  work  and  the  basis  for  MEP  centers 
to  become  self-suffidem. 

//.  We  hear  a  lot  of  tatk  about  the  global  marketplace.  Do  small  and  medium  sited 
manufacturers  face  competition  from  foreign  companies  in  markets  here  in  the  United 
States?  Haw  does  the  MEP  program  help  them  meet  the  challenges  of  foreign 
competition? 

I  believe  this  is  covered  in  my  response  to  QBestion  #1. 
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CONGRESSIONAL  QUESTIONS  AND  ANSWERS 


Jan  Pounds,  Director 

Massachusetts  Manufacturing  Partnership 

Bay  State  Skills  Corporation 
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Questions  &  Answers 


/.  Why  are  small-  and  medium-sized  manufacturers  /juriiadarly  imponant  rn 

the  American  economy?  What  effect  has  downsizing  in  the  big  corporation 
had  on  small-  and  medium-sized  manufacturers? 

The  381.000  small-  and  medium-sized  U.S.  manulacturing  establishments  nationwide  (98.7 
percent  of  the  total  manufacturing  cstablislunents)  arc  imponant  to  the  American  economy 
because: 

a.  thf-y  employ  almost  12  million  people  (65  percent  of  the  manufacturing  work  force); 

b.  they  account  for  a  combined  annual  payroll  of  more  than  $322  billion  (just  over  57 
percent  of  the  manufacturing  payroll); 

c.  they  have  been  responsible  for  the  manufacturing  sector's  only  job  growtli  in  recent 
decades; 

d.  each  manufacturing  job  typically  requires  service-related  jobs  needed  to  support 
manufacturing  (accoimting,  marketing,  transportation  industry,  etc.) 

Dow^-si^ing  by  large  corporations  has  increased  the  importance  of  these  ."jmall  manufacturing 
firms  as  a  critical  supplier  base  for  producing  parts,  components  and  tooling  for  the  larger 
companies  ~  and  as  a  source  of  job  growth  for  the  nation.  While  luanufacluring  employment  in 
large  firms  declined  by  2  million  belweeu  1967  and  1992,  employment  at  small  tiims  grew  by 
1 .7  million. 


2.  Why  is  a  Manufacturing  Extension  Partnership  niicessary?  What  failure  has  there  been 

m  the  market  which  requires  a  Federal  program  like  AiEP? 

Census  Bureiiu  data  and  other  studies  indicate  that  smaller  manufacturers  generally  use  fewer 
technologies  and  arc  less  productive  than  larger  firms.  There  are  a  number  of  reasons  for  this. 
According  to  the  National  Research  Council,  smaller  firms  lack  the  in-house  expertise,  time, 
technical  inibrmation  and  fimds  required  to  improve  their  operations.  They  also  are  unaware  of 
advancements  that  could  benefit  them  or  of  where  to  find  practical,  unbiased  assistance. 

While  these  needs  exist,  there  arc  few  resources  in  the  marketplace  working  on  addressing  Ihcm. 
Becimsc  of  the  high  cost  of  .selling  and  marketing  to  smaller  manufacturers,  most  consultants  and 
consulting  firms  choose  to  vrork  with  larger  firms.  Consultants  thai  do  choose  to  work  with 
small  finns  often  face  difficulties  identifying  and  .selling  to  them  because  small  firms  typically 
have  little  or  no  experience  in  working  with  outside  consultants. 

MEP  centers  fill  thi.";  gap  in  the  marketplace  by  making  small  firms  aware  of  the  technologies, 
techniques  and  resources  that  can  assist  them  in  becoming  more  competitive,  and  by  serving  as 
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An  unbiased  advocate  to  stimulate  the  company's  moderaizatiun  cETorts.  Many  countries, 
including  our  strongest  trade  competitors,  have  been  undertaking  similar  strategics  to  bolster  the 
competitiveness  of  tiieir  small  mannfacruTers  for  decade?;. 


3.  Who  provides  services  to  customer  companies  -  are  these  professionals  with  the 

appropriate  experience? 

MEP  centers  are  staffed  by  professionzJs  who  have  hands-on  manufacturing  experience.  While 
some  of  these  staff  specialize  in  certain  technologies  or  modem  manufacturing  techniques,  the 
majority  have  broad  manufacturing  experience  gained  on  the  shop  floor,  from  running  a  small 
firm,  or  from  other  manufacturing  industry  positions.  Staff  are  employed  by  the  non-profit 
manufacturing  extension  centers,  and  are  not  federal  government  employees. 

Ihrough  MHP  center  staff,  small  manufacturers  also  gain  new  access  to  and  assistance  in 
coiinectiog  with  public  and  private  sector  consultants,  technology  vendors,  state  and  federal 
resources,  a.ssessment  tools,  databases,  electtonic  networks,  and  new  sources  of  information, 
technologies  and  manufacturing  techniques. 


4.         Do  the  MEP  centers  compete  against  private  consultants  who  might  do  a  better  job? 

No,  in  fact,  one  of  the  primary  n»isuiu>  (hat  MEP  centen>  exist  is  to  assist  small  manufactun:rs 
overcome  the  barriers  that  are  keeping  them  fitjm  knowing  about  and  effectively  using  private 
and  public  sector  resources.  MEP  centers  complement  private  consultant  services  and  enhance 
the  small  manufacturer  market  for  consultants.  MEP  centers  often  retain  or  encourage 
companies  to  retain  private  sector  consultants  for  specific  modernization  projects.  A  recent  Dim 
&  Bradstrcct  information  Services  survey  confirms  that  40  pcrtrnl  of  MEP  center  customers 
indicated  that  working  with  the  center  made  them  more  likely  to  use  a  private  consultant. 


5.         Are  changes  in  Federal  tax  policy  an  alternative  to  the  MEP  program?  Wouldn't 

reducing  deficit  spending  by  cutting  the  ATy  program  provide  more  benefits  to  small- 
and  medium-size  businesses? 

Changes  in  the  tax  code  that  create  incentives  for  small-  and  medium-sized  manti&cturcrs  to 
invest  in  new  tectinologies  would  be  a  complement  to,  not  a  substitute  for  the  work  of  MEP. 
That's  because  tax  changes  do  not  succeed  in  helping  small  manufacturers  become  awure  of,  and 
use  technologies,  manufacturing  practices  and  public  and  private  resources  needed  for  them  to  be 
competitive  in  the  future.  MEP  helps  companies  understand  and  make  CHANGES  that  help 
them  improve. 
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6.         How  long  should  federal  fimds  support  individual  MEP  centers?  Do  you  believe  that  a 
center  should  re-compete  for  funds  ofier  a  certain  time  period? 

Because  of  the  importance  of  sinaJI  manufacturers  and  the  value  centers  deliver  to  U.S. 
taxpayers.  Federal  funds  should  be  a  component  of  the  support  that  individual  MEP  centers 
receive  for  as  long  as  a  center: 

is  making  a  differeace  with  small  manufacturers; 

has  strong  support  from  the  marketplace; 

has  strong  financial  support  beyond  the  federal  in  vestment: 

passes  aggressive  third-party  performance  reviews  with  distinction;  and, 

continues  to  provide  a  high  return  on  the  federal  investment  m  the  form  of  tax 

revenue  base,  jobs,  export  dollars  and  other  returns  contributed  by  hcallhier,  mote 

coo^titive,  small  manufacturing  customers. 


While  we  do  not  believe  that  re-competing  for  fimds  through  a  formal  soUcitation  process  would 
be  cost-effective,  each  center  should  -  and  does  -  receive  continued  funding  solely  based  on 
performance.  Each  center  is  reviewed  annually,  witli  more  extensive  reviews  conducted  during 
the  center's  third  and  sixth  years  of  operation.  Centers  that  do  not  perform  satisfactorily  have  cui 
opportunity  to  correct  their  peifoimance.  If  they  don't,  federal  funding  is  withdrawn. 


7.  Could  tht  MEP  centers  become  self-sufficient  by  charging  for  their  services?  Whul 

would  be  the  consequence  of  requiring  MEP  centers  to  become  self-sufficient? 

MEP  centers  could  become  self-sufficient  IF  THEY  STOP  FOCUSING  ON  THE  NEEDS  OF 
SM  AT  .1 ,  MANUFACTURERS.  If  it  was  profitable  to  service  the  needs  of  small  manufacturers, 
the  marketplace  would  already  be  doing  it  -  and  MEP  centers  would  not  be  needed  to  begin 
with.  The  fact  of  the  matter  is,  the  high  cost  of  marketing  to  and  servicing  the  needs  of  small 
manufacturers,  for  the  most  part,  makes  it  prohibitive  to  be  self-sufQeient. 

The  consequence  of  requiting  MEP  centers  to  become  self-sufficient  would  likely  be  centers 
evolving  into  private  for-profit  consulting  firms  competing  for  the  business  of  larger 
m<mufaetiirers  ~  an  end  fu'  different  than  the  modemizaliun  of  America's  small  and 
medium-sized  manu&cturers. 


8.         In  a  number  of  instances,  states  have  siq>ported  manufacturing  extension  programs 
Since  that  is  the  case,  why  are  Federal  funds  necessary? 

Some  states  have  taken  the  initiative  lo  estabUsh  manufacturing  extension  programs.  Typically, 
these  programs  were  established  in  states  and  in  specific  areas  that  had  already  siifTered  great 
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financial  and  economic  hardships  because  of  the  loss  of  manuiacturiog  jobs  --  such  as  in 
Cleveland  and  in  Pennsylvania.    In  other  states,  however,  federal  funding  through  NIST  MEP 
«nd  through  the  Technology  Reinvestment  Project  and  federal  commitment  to  the  importance  of 
manufacturine  for  a  healthy  economy  served  as  the  catalyst  for  establishing  manufacturing 
extension  programs.    This  federal  initiative  has  enabled  some  stales  to  improve  their 
manufactxiring  base  BEFORE  facing  similar  economic  crises. 

In  either  case,  the  iiederal  role  is  rwo-fold:  1)  providing  funds  to  establish  or  enbonce  state's 
manufacturing  extension  etTorts,  and  2)  providing  national  resources,  and  national  leadership 
needed  for  this  national  priority.  Specifically,  federal  involvement  through  NIST  MEP: 
provides  a  focus  on  the  NATION'S  manufacturing  competitiveness,  not  just  a  SINGLE  STATE'S 
competitiveness;  is  needed  to  address  the  fact  that  the  productivity  of  .i^mall  manufacturers  lags 
that  of  larger  firms;  is  needed  because  industry  issues  and  challenges  don't  stop  at  a  state's 
border,  but  often  require  a  regional  or  national  approach,  provides  for  belter  iisc  of  public  funds 
by  developing  common  tools,  resources,  and  information  needed  to  support  multiple  states' 
efforts;  provides  common  performance  criteria  —  and  conducts  third-party  performance  review.*; 
-ensuring  accountability,  and  Ijest  return  on  investment;  creates  PARTNERSHIPS  to  benefit 
small  manufacturers  that  otherwise  would  not  occur  (EPA,  Depl.  of  Labor,  etc.);  stimulates 
innovation  by  centers  that  benefits  small  firms  and  the  economy  —  such  as  encouraging  centers  to 
integrate  environmental  perspective,  sharing  best  practices,  requiring  continuous  improvement; 
provides  U.S.  small  mHnufaclurers  with  the  same  resources  that  manufacturers  in  other  countries 
have  ~  supporting  small  firms  has  been  part  of  other  tutional  governments'  strategic  plans  for 
yciirs. 


Q  In  your  opinion,  what  would  be  the  consequences  o/sioppinj^  all  Federal  funding  for  ihe 

MEP  centers  within  the  next  two  years? 

If  federal  funding  for  the  MEP  centers  was  eliminated  within  the  next  two  years,  some  states  that 
have  established  a  manufacturing  extension  program  —  eiiher  on  iheir  own  initiative  or  as  a  result 
of  NIST  MEP  —  would  continue  their  efforts  for  at  least  a  yeor  or  two.  However,  it  is  tmlikely 
that  those  states  would  be  able  to  make  up  the  lost  funding;  therefore,  these  centers  would  likely 
work  with  fewer  small  manufacturers,  lessening  the  overall  economic  impact  and  outreach. 

Many  other  states  have  just  started  their  manufacturing  extension  elYorts  and  have  not  yet  had  the 
opportunity  to  realize  benefits  fii^m  the  program.  Without  federal  funding,  these  states  may  lose 
their  incentive  -  as  well  as  their  ability  —  to  invest  in  their  manufacturers. 

Without  federal  funds,  state  efforts  are  likely  to  remain  focused  on  individual  state 
"protectionism"  related  to  attracting  firms  across  slate  lines,  rather  than  focusing  on  the  nation's 
overall  manufacturing  competitiveness  and  strategics  tliat  encourage  regional  or  industry 
approaches  and  cooperation. 
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Lastly,  without  a  federal  role,  it  will  be  difficult  for  states  to  leverage  national  resouive^,  form 
national  partnerships  and  address  broader  national  issues  related  to  small  linn  competitiveness. 


10.       How  has  ihe  MEP  program  changed  since  its  beginning?  What  were  the  reasons  for 
these  changes? 

The  MEP  program  has  changed  in  one  major  way:  when  M£H  was  established  in  1 988,  the 
primary  objective  of  Ihe  program  was  to  transfer  new  technologies  from  federal  labs  —  especially 
NIST  labs  —  to  small  manufacturers,  with  manufacturing  extension  centers  generating  revenue 
through  fees,  royalties  and  licensing  of  those  technologies. 

That  objective  changed  when  centers  discovered  that  most  small  manufacturers  are  not  yet  using 
existing  off-the-shelf  technologies.  The.<«  companies  need  assistance  moving  from  using  1930s 
and  40s  technology  to  using  current  manufacturing  technologies  and  techniques.  They  are  NOT 
ready  to  consider  integrating  or  applying  NEW  technologies. 

This  discovery  changed  both  the  focus  of  MEP  centers'  work  and  the  basis  for  MEP  centers  to 
become  sell-sulTicient. 


H.        We  hear  a  lot  of  talk  about  the  global  marketplace.  Do  small-  and  medium-sized 

manufacturers  face  competition  from  foreign  companies  in  markets  here  in  the  United 
States?  How  does  the  MEP  program  help  them  meet  the  challenges  of  foreign 
competition? 

As  information  technologies  bring  continents,  customers,  and  suppliers  closer  together,  smaller 
firms  —  whether  they  he  in  Storrs,  Connecticut;  Elbow  Lake,  Minnesota;  or  Silver  City,  New 
Mexico  -  arc  competing  with  firms  around  the  world.  Armed  with  those  information 
technologies,  large  fiims  are  outsourcing  to  smaller  firms  that  are  cust-e/Tectivc,  on  time,  and  can 
meet  their  quality  specificatioDS  and  needs  —  regardless  of  wether  that  firm  i.s  in  the  U.S.  or 
across  the  globe.  I.arge  firms  must  follow  this  strategy  if  they  are  to  remain  competitively  viable 
themselves.  In  addition,  large  and  small  firms  alike  face  ongoing  competitive  pressure  from  the 
global  marketplace  to  continue  to  improve  their  performance,  no  matter  what  level  of 
performance  they  have  achieved  today. 

fhe  Manufacturing  Extension  Partnership  helps  small  manufacturers  meet  the  challenges  of 
global  competition  by  making  them  aware  of  appropriate  technologies,  modem  manvifacturing 
processes,  and  current  business  practices  that  can  enable  Ihem  to  lower  costs,  improve 
productivity,  enhance  quality,  and  increase  market  share.  MKP  also  helps  coimcct  small 
manufacturers  with  outside  private  ond  public  sector  resources  that  can  help  them  apply  those 
technologies.  And,  perhaps  most  importantly,  MEP  serves  as  a  catalyst  for  firms  to  establish  a 
culture  of  continuous  improvement  and  a  realization  that  "lifelong  learning"  must  be  practiced 
throughout  the  company  if  tliey  are  to  survive. 
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CONGRESSIONAL  QUESTIONS  AND  ANSWERS 


Arthur  J.  Caisse 

President  and  CEO 

Cubicon  Inc. 
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5  May.  1995 
Dear  Sirs, 

The  following  is  my  response  to  your  questionnaire: 
1 .         How  would  the  following  scenario  affect  entrcpreneurship: 

a)  Provide  capital  gains  tax  cuts  and  ease  regulations  to  stimulate  industrial  research  and 
development: 

Any  actions  or  incentives  that  would  direct  more  funds  into  research  and  development  will 
benefit  entrcpreneurship.    However,  to  get  the  most  leverage  out  of  such  redirected  funds,  the 
dynamics  of  any  such  incentive  plan  should  be  such  that  research  and  development  that  pays 
off  in  commercial  ventures  that  benefit  the  economy  is  what  is  rewarded. 

b)  Concentrate  Federal  dollars  on  basic  research? 

Again,  while  basic  research  is  belter  than  no  research  at  all,  research  that  does  not  lead  to 
commercialization  should  be  distinguished  from  that  which  by  design  produces  identifiable 
benefits  to  the  economy.  Putting  Federal  dollars  into  research  endeavors  should  be  thought  of 
more  as  venture  captialist  investors  do.  The  fact  is  that  the  Government  is  the  venture 
capitalist  for  the  taxpayer,  it  invests  the  tax  payers  dollars  in  America's  future;  and  as  such  it 
should  always  look  for  the  financial  return  in  doing  so. 

c)  Get  the  government  out  of  development  of  commercial  technologies  by  abolishing  the  ATP, 
TRP,  Sematech,  and  other  similar  applied  research  programs? 

Definitely  not;  at  least  not  the  ATP.  The  Goal  of  the  ATP  funding  is: 

"...  high-risk  research  and  development  projects  leading  to  practical  technology  that  will 
...stimulate  economic  growth  anAjob  creation  through  the  development  of  new  industries." 

Corporations  certainly  create  new  products  and  technologies  in  order  to  grow  revenues  and  of 
course  this  creates  jobs  as  well.   Ajid  they  fund  research  to  do  this.  However,  their  priority  is 
next  year's  bottom  line.  When  profits  are  threatened,  research  funding  suffers.  Matching  ATP 
funds  can  and  do  encourage  corporate  invesunent  in  high-risk,  high-potential  nssearch  during 
'tight'  times .  This  leverages  corporate  assets  in  America's  interests. 

However,  at  least  established  corporations  have  the  option  and  resources  with  which  to  pursue 
breakthrough  research  if  they  choose.   This  is  not  true  for  the  start-up. 

Startups  can  be  characterized  as  a  small  group  of  technological  talent  combined  with  real- 
worid  experience,  credibility  and  a  vision  of  a  technological  breakthrough  that  meets  a  specific 
market  need.  And  NO  MONEY. 


Pige  1 
Cubicon     Ph:  702-588-6200  far.  702-588-0510      P.Oiox  1820,  653  Marta  Dr.,  Zephyr  Cove  NV,  89448~ 


312 


Cubicon  Inc. 

In  order  to  obtain  funding  from  the  venture  capitalist  community  they  must  meet  two  other 
very  specific  criteria.  They  must  produce  a  product  in  1 8  to  24  months,  and  provide  a  return 
on  uvestment  to  the  venture  capitalist  of  about  five  tiroes  in  five  to  seven  years.  And  of 
course  the  VCs  opt  for  those  opportunities  with  minimal  risk.  Therefore,  these  start-ups 
typically  only  push  the  envelope  of  the  existing  technical  paradigm.  They  deal  in  'incremental' 
progress.  It  s  safer. 

This  'filler'  means  that  opportunities  that  are  apt  to  produce  breakthroughs  or  paradigm  shifts, 
the  kind  that  might  create  totally  new  industries,  are  passed  over.  The  ones  that  could  produce 
paradigm  shifis,  achieve  technological  breakthroughs  and  create  new  businesses.  The  very 
kind  that  the  ATP  program  aspires  to  promote  because  it  will  grow  the  GNP. 

And  so  that  leaves  the  far-reaching  entrepreneur  with  few  places  to  go  for  funding;  adding  to 
his  already  formidable  task.  There  has  been  almost  no  source  of  funding  that  these  pioneers 
could  obtain;  until  the  ATP  came  along. 

Without  the  ATP  America  misses  an  opportunity  to  leverage  one  of  its  most  valuable 
resources,  the  highly  motivated  pioneenng  spirit  of  the  entrepreneur. 

d)   Streamline  procurement  policies  to  ensure  that  the  latest  technologies  are  rapidly  incorporated  into 
weapons,  space  vehicles,  and  the  like? 

The  same  decision  process  described  above  should  be  applied  to  these  type  of  investments  as 
well.  That  is,  there  must  be  some  economic  potential  to  justify  the  investment.  Certainly  the 
safeguarding  of  America  is  an  economic  consideration.  However,  hopefully  the  world  will 
eventually  evolve  into  a  safer  place.  It  follows  than  that  those  investments  that  can  also 
demonstrate  the  potential  for  non  military  returns  should  be  given  preference. 

2 .  Would  replacing  the  ATP  program,  SEMATECH.  and  all  similar  programs  with  a  permanent 

R&D  tax  credit  and  reduction  in  capital  gain  rates  be  more  helpful  to  entre{nvneur$  like  you  or  to 
Fortune  500  companies? 

Replacing  the  ATP  would  harm  the  Fortune  500  company,  but  would  eliminate  America's 
most  important  startups:  the  high  risk,  high  return  ones.  The  ones  that  can  make  a  positive 
differoice  in  the  GNP.  There  is  a  huge  (Ufference  between  a  large  corporation  and  a  startup. 
For  the  Fortune  500,  or  any  existing  company  with  resources,  it  is  a  corporate  decision  as  to 
whether  to  do  risearch  or  not.  For  high  nsk  startups ,  the  research  aspect  of  the  venture 
represents  such  a  high  risk  factor,  that  venture  capitalists  won't  fund  iL  Without  the  ATP,  it 
would  have  hq  resources. 

The  venture  capitalist's  charter  is  to  minimize  risk  to  increase  the  probability  of  profits.  Thar 
backers  demand  it.  It's  too  risky  to  tackle  long-range  tfchnological  breakthroughs;  even 
though  the  returns  could  be  huge.  VCs  can  please  their  investors  with  more  moderate  returns; 
and  the  odds  are  better.  Hence  they  insist  on  ventures  that  produce  product  in  18-24  months 
and  return  5  tiroes  their  investment  in  5  years. 

The  goal  of  the  ATP  has  been  made  very  clear  It  only  funds:'...  high-risk  research  and 
development  projects  leading  to  practical  technology  Uiat  will  ...stimulate  economic  growth 
and  joh  cieation  through  the  development  of  new  industries."  ATP  targets  high  risk  projects 
for  only  one  reason:  they're  the  ones  that  have  the  potential  to  produce  the  returns  needed  to 
create  sicnificant  grovsoh  in  the  economy. 
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It  requires  a  cognitive  leap;  the  paradigm  shift  to  make  that  kind  of  a  difference.  It's  not 
'incremental'  research  that  extends  todays  products  year  by  year.  It's  not  'business  as  usual'. 

The  startup  is  the  Fortune  500  company  of  the  future.  Without  the  ATP  it  wouldn't  exist 
Eliminating  the  ATP  will  abort  these  new  important  ventures  before  they  are  bom. 

3 .         How  do  you  respond  to  criticisms  that  the  ATP  program  is  unjustifiable  corporate  welfare? 

The  ATP  is  not  committing  corporate  welfare  in  the  case  of  the  high-risk  startup;  nor  is  it 
picking  winners  and  losers,  as  is  also  sometimes  alleged..  .1  can't  speak  for  the  Fortune  SOO 
company.  They  at  least  have  the  luxury  of  deciding  what  to  fund.  But  for  the  startup,  the 
situation  is  very  difTerent. 

By  funding  these  start-ups  that  wouldn't  otherwise  be  in  the  game,  ATP  isn't  choosing  among 
existing  contestants,  they  are  creating  nssi  players;  on  America's  team.  And  ATP  doesn't  just 
offer  them  a  'dole'.  Far  from  it,  ATP  reqiures  each  bidder  to  demonstrate  how  they  wUl 
become  self-sufficient  It  requires  them  to  show  that  the  return  is  significant  enough  to 
warrant  the  risk. 

And  the  resulting  wins  ripple  through  the  economy  and  convert  the  welfare  ranks  to 
taxpayers..  They  create  more  jobs  and  wealth  for  America;  they  buy  school  lunches  with 
wages;  not  taxes.  By  design,  the  ATP  is  not  recurrent  welfare.  It's  a  pro-active  strategy  that 
will  create  jobs;  and  in  a  large  way.   Rather  than  create  corporate  welfare,  the  ATP  helps 
diminate  personal  welfare. 

4.   What  are  the  unique  characteristics  of  an  ATP  grant?  Is  there  any  unique  niche  it  fills  vis  a  vis  other 
government  programs  or  venture  capital  assistance? 

The  ATP  fills  a  very  specific  and  iinportant  gap  in  America's  investment  strategy.  It  funds 
those  ventures  that  can  positively  affect  the  GNP  but  are  so  high  risk  that  they  can't  get 
funding  elsewhere  in  the  USA. 

Venture  capitalists  don't  invest  in  'high-risk'  ventiues.  Their  charter  is  to  minimize  risk  to 
increase  the  probability  of  profits.   Corporations  are  not  in  the  business  of  the  venture 
c^italists,  nor  do  they  share  the  goals  of  the  ATP.  Corporate  directors  are  bound  by  their 
fiduciary  mandates  to  promote  their  company's  prime  interests  and  strategies  always  leading  to 
shareholder  profit  The  non-profit  research  centers  don't  have  the  charter  or  infrastructure  to 
cany  on  past  the  research  phase  to  commercialization . 

So  where  does  the  high-risk,  high-potential  start-up  go  for  funds?  Ironically,  the  very  entities 
tfiat  set  goals  so  high  they  could  benefit  the  whole  economy,  are  left  to  their  personal  funds,  or 
those  offriends  and  fanuly;  to  work  out  of  their  kitchens  and  garages.  Until  the  ATP.  ATP 
targets  just  these  ventures.  In  fact,  by  design,  if  a  start-up  did  quaUfy  for  classical  venture 
fuiKling,  the  ATP  funds  would  not  be  made  available:  on  that  basis  ^one. 

Take  away  the  ATP  and  the  only  other  options  for  the  high  risk  startup  are  outside  of  the 
USA.  The  question  isn't  whether  or  not  tomorrow's  solutions  will  be  found;  it's  who  will  do 
it?.  If  we  don't,  other  countries  wiU.  We've  seen  the  effects  of  believing  America  couldn't  be 
siupassed  in  industry.  Other  counties  like  Japan  support  their  own  industries  through 
programs  like  MITI.  They  also  pursue  America's  talent  when  our  classical  funding  abandons 
them.  Prom  my  own  experience  I  have  seen  that  non-U.S  funds  are  often  easier  to  come  by. 
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The  ATP  is  ibfi  alternative  for  the  high-risk/high  potential  innovators.  America's  option  is 
"use  them  or  lose  them". 

America  needs  to  invest  in  world  market  preeminence  if  that  is  what  it  wants.  The  current 
paradigm  for  commercial  investment  in  America  is  not  charted  to  pursue  the  larger  goals  of  the 
ATP.  It  deals  mainly  in  incremental  extensions  of  technology. 

It  is  the  far-reaching  start-ups,  targeting  difficult  but  substantial  results,  populated  by  highly 
motivated  entrepreneurs,  that  by  defmition  produce  new  industries,  markets  and  jobs.  These 
high  risk  slait-ups,  the  ones  that  because  of  the  magnitude  of  their  goal,  can't  get  conventional 
venture  funding,  are  the  very  ones  likely  to  produce  whole  new  industries  or  rcvolutionalize 
existing  ones. 

We  want  them  to  overcome  the  technological  challenges  required  for  a  breakthrough  advance. 
We  want  them  to  take  on  the  global  market  competitors  to  an  extent  that  they  affect  the  balance 
of  trade.  But  without  the  ATP,  there  is  no  support  system.  They  are  left  to  pull  off  this 
amazing  feat,  this  breakthrough  in  both  business  and  technology,  on  their  own.  We  demand 
they  start  from  scratch.  Until  the  ATP. 

Question  for  Arthtu'  Caisse: 

1.  You  are  one  of  several  companies  which  have  been  given  grants  to  develop  a  new  class  of  computer 
software.  Do  you  consider  it  a  problem  that  MIST  is  funding  multiple  paths  to  the  same  solution? 

Absolutely  not!  The  issue  is  that  America  come  up  with  the  commercially  viable  answers. 
More  players  increase  those  odds.  And  competition  fuels  each  participant.  It  is  the  dynamic 
that  has  tept  America  at  the  forefront  of  technological  breakthroughs  and  world  market 
dominance. 

Whether  ATP  funds  should  be  given  to  foreign  researchers  is  another  question.  My  answer  is 
a  qualified  yes.  By  that  I  mean  that  funds  ^ould  only  be  provided  foreign  participants 
carefully.  I  don't  have  the  answer,  nor  is  there  enough  room  or  time  here  to  explore  it 

But  multiple  paths  to  the  same  solution?  Yes;  and  we  welcome  the  competition. 
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APPENDIX  II 


Statement  of  Dr.  Robert  W.  Lacky 

Chairman,  Visiting  Committee  on  Advanced  Tedmology 

of  tlie  National  Institute  of  Standards  and  Teclmology 

before  the 

Subcommittee  on  Teclmology 

Committee  on  Science 
VS.  House  of  Representatives 

March  23, 1995 


Mr.  Chairman  and  Members  of  the  Committee: 

I  am  pleased  to  appear  before  you  today  as  the  Chairman  of  the  Visiting  Committee  on 
Advanced  Technology,  an  independent,  pcrvate  sector  advisory  body  to  the  National  Institute 
of  Standards  and  Technology.  I  will  sununaiize  our  committee's  findings  and  reconmienda- 
tions  regarding  NIST  and  its  programs,  and  discuss  several  budget  issues. 

Our  committee  in  1994  included  eigjit  other  members  with  diverse  backgrounds.  Dr. 
Robert  Hennann,  who  was  recently  elected  by  the  committee  to  replace  me  as  Chairman,  and 
who  is  Senior  Vice  President,  Science  and  Technology,  United  Technologies  Corporation; 
I>r.  Edward  Chait,  Vice  {'resident  of  Business  IDevelopment,  Intergen  Company;  Fred  Kittler, 
Vice  President,  J.P.  Morgan  Investment  Management  Inc.;  Robert  Saldich,  President  and 
CEO,  Raychem  Corporation;  Dr.  Maxine  Savitz,  General  Manager  of  Ceramics  Components, 
AlliedSignal;  Dr.  G.  King  Walters,  Professor  of  Physics,  Rice  University;  Dr.  Albert 
Westwood,  Vice  President,  Research  &  Exploratray  Technology,  Sandia  National 
Laboratories;  and  Dr.  George  Whitesides,  Mailinckrodt  Professor  of  Chemistry,  Chemistry 
Department,  Harvard  University. 

With  this  statement,  I  conclude  a  term  on  the  NIST  Visiting  Committee  that  began  in 
1992.  During  my  term,  NIST  has  evolved  foster  and  fiirtlier  dian  in  any  other  con^>arable 
period  in  its  histOTy.  With  the  Omnibus  Trade  and  Competitiveness  Act  of  1988,  Congress 
changed  the  agency's  name  to  symbolize  a  broader  mission,  gave  it  powerful  new  programs 
for  woridng  with  industry,  and  called  upon  it  to  step  up  its  efforts  to  spur  tlK  American 
economy  by  supporting  die  development  of  commercial  technology. 

NIST  has  responded  to  this  challenge  in  impressive  fashion.  With  the  persistence  and 
foresight  of  this  committee  and  otliers  in  the  federal  government  who  believe  in  technology 
as  a  driver  of  economic  competitiveness,  NISTs  budget  has  grown  significantly.  NIST  has 
c^ntalized  on  tliis  budget  growth  to  inoease  the  impact  of  its  forward-looking  programs.  The 
President's  1996  budget,  now  before  die  Congress,  includes  a  solid  conunitment  to  NISTs 
civilian  technology  programs. 
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We  are  weU  aware,  however,  that  money  is  tight  and  that  there  are  many  competing 
demands  for  it.  In  a  budget  climate  where  many  cuts  and  outright  eUmination  of  some 
programs  are  being  proposed,  NIST  is  slated  for  a  substantial  increase.  In  these  circum- 
stances, I  want  to  make  two  main  points  today: 

•  First,  NISTs  programs  are,  in  our  opinion,  among  the  federal  government's  best,  most 
cost-effective  ways  to  support  the  American  economy. 

•  Second,  NIST  is  prepared  with  solid,  carefully  thought-out  plans  in  all  of  its  program 
areas  to  use  the  proposed  budget  increase  productively. 

NISTs  impressive  performance  in  recent  years  inspires  confidence  that  the  increased 
funding  proposed  will  be  used  to  good  advantage  in  support  of  American  industry  and 
competitiveness.  I  will  illustrate  this  with  a  brief  discussion  of  each  of  NISTs  four  major 
program  areas.  Many  of  my  comments  are  expanded  in  our  1994  annual  report,  which  I 
submit  as  an  attachment  to  my  statement 

The  Advanced  Technology  Program  (ATP) 
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The  Advanced  Technology  Program  (ATP)  was  created  in  1988  to  invest  directly  in  U.S. 
industry  to  develop  high-risk,  enabling  technologies  that  can  lead  to  advanced  products, 
manufacturing  processes,  and  services  with  potentially  large  economic  benefits  to  the  nation. 
It  directly  addresses  concerns  about  intensified  foreign  competition  in  a  global  market  at  a 
time  when  there  is  reduced  long-term  R&D  investment  by  industry  and  greatly  reduced 
defense  investment  in  industry.  The  ATP  addresses  these  concerns  by  fostering  the 
development  of  enabling  technologies  that  would  not  be  pursued,  or  would  not  be  pursued 
in  a  timely  manner,  by  private  funds  alone.  U.S.  industry  must  lead  the  preparation  of 
technology  development  proposals  to  the  ATP,  must  cost  share,  and  must  demonstrate  a 
conmiitment  to  downstream  commercialization.  However,  the  ATP  does  not  fund  product 
development,  although  a  number  of  "spin-off'  products  have  already  resulted  fitim  ATP- 
funded  projects.  Our  October  1993  report  on  the  ATP  gave  some  examples.  A  number  of 
other  examples  are  given  in  "NIST  Industrial  Impacts,  A  Sampling  of  Successful 
Partnerships"  (1994).  The  ATP  is  regarded  enthusiastically  by  U.S.  business,  is  supporting 
the  development  of  many  exciting  technologies,  and  shows  promising  short-term  indicators 
of  success. 

Companies  funded  by  the  ATP  assert  that  they  have  been  helped  to  accelerate  technology 
development  and  conmiercialization  by  funding  high-risk  research  and  development  that 
would  not  have  been  done  otherwise  or  would  have  been  done  too  late  to  capture  the 
appropriate  market.  The  ATP  has  also  clearly  catalyzed  the  formation  of  consortia  among 
companies,  and  also  among  universities,  and  government  laboratories  which  were  unlikely 
to  have  occurred  without  the  ATP.  From  our  contacts  it  is  clear  that  present  competitive 
markets  pressure  companies  toward  taking  a  short-term  view.  However,  the  ATP  encourages 
companies  to  take  a  longer-term  outlook.  It  also  stimulates  them  to  form  alliances  with  other 
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companies  which  might  not  otherwise  occur.  ATP  is  open  to  companies  of  all  sizes  -  from 
startups  to  major  corporations.  About  half  of  the  awards  to  date  have  been  made  to  small 
businesses,  reflecting  the  entrepreneurial  strength  in  these  firms.  Even  in  the  case  of  large 
companies,  the  ATP  process  stimulates  entrepreneurial  efforts  within  these  companies. 

In  its  first  four  years,  the  ATP  held  four  general  competitions  open  to  all  areas  of 
technology.  Proposals  from  industry  are  not  evaluated  on  the  basis  of  the  specific  technology 
proposed  but  rather  on  the  quahty  of  the  proposal  and  on  the  potential  economic  impact.  The 
criteria  used  for  evaluations  are: 

D  scientific  and  technical  merit; 

D  the  potential  for  broad-based  economic  benefits; 

n  plans  for  eventual  commercialization  of  the  research; 

D  the  experience  and  qualifications  of  the  proposer;  and 

D  evidence  of  the  proposer's  level  of  commitment  to  the  project,  and  clarity  and 
appropriateness  of  the  proposer's  management  plan. 

We  have  advocated  strategic  management  of  the  ATP,  that  is,  careful  study  and  consultation 
with  industry  to  invest  funds  where  they  can  really  make  a  difference.  As  a  result,  we  fiiUy 
support  NISTs  development  of  focused  programs,  that  is,  coordinated,  multi-venture 
programs  in  strategically  important  technologies.  I  am  speaking  of  support  for  technologies 
that  command  large,  and  more  importantly,  growing  markets.  These  technologies  will  drive 
the  economy  of  the  twenty-first  century.  Our  global  competitors  intend  to  win  in  these 
technologies;  therefore  this  is  a  race  in  which  we  must  compete. 

The  approach  used  by  the  ATP  for  selecting  focused  programs  is  the  same  as  that  used 
in  project  selection  for  the  general  coii^)etitions  -  let  the  ideas  come  from  industry  and  select 
on  the  basis  of  clear  evaluation  criteria.  The  criteria  used  for  selecting  focused  programs  are: 

D  potential  for  U.S.  economic  benefit; 

D  strength  of  the  technical  ideas; 

D  evidence  of  strong  industry  conunitment;  and 

D  the  opportunity  for  ATP  fimds  to  make  a  significant  difference. 

ATP  competitions  within  the  focused  programs  will  fund  specific  projects,  using  the  same 
procedures  and  selection  criteria  used  for  general  competitions.  In  developing  focused 
programs,  the  ATP  has  actively  solicited  industry  involvement  through  requests  for  "white 
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paper"  proposals,  sponsorship  of  numerous  workshops,  and  many  individual  contacts.  We 
strongly  support  this  strategy  of  selecting  focused  programs  on  the  basis  of  ideas  from 
industry,  rather  than  on  the  basis  of  personal  judgments. 

In  April  1994,  the  ATP  announced  five  focused  programs.  In  December  1994  it 
announced  six  additional  focused  programs.  The  ATP  has  done  an  outstanding  job  over  the 
past  year  in  developing  and  miming  one  general  competition  and  five  focused  competitions 
and  announcing  awards  for  all  of  these  competitions. 

The  Manufacturing  Extension  Partnership  (MEP) 

The  Manufacturing  Extension  Partnership  is  now  building  rapidly  on  its  sohd  success  with 
seven  extension  centers  in  Fiscal  Year  1993  increasing  to  35  extension  centers  in  Fiscal  Year 
1994  and  to  80  extension  centers  in  the  current  fiscal  year.  Of  these  80  centers,  37  are  planned 
to  be  fiinded  by  the  Technology  Reinvestment  Program  and  managed  by  the  MEP.  We 
conclude  that  the  MEP  is  an  outstanding  example  of  what  the  federal  govermnent  can  do  to 
help  small  and  mid-sized  American  manufacturers  stay  competitive.  For  example,  the  centers 
estimated  that  between  1989  and  1993  the  cUent  companies  realized  $7  in  economic  benefits 
from  formal  technical  assistance  for  every  Federal  dollar  spent. 

Each  manufacturing  extension  center  is  proposed  locally  and  tailored  to  the  needs  of  the 
local  business  base  by  people  who  know  and  understand  it.  The  center  en^)loyees  are  all  local 
employees,  not  Federal  employees.  The  centers  are  so  well  integrated  into  the  local  industrial 
fabric  that  many  of  its  beneficiaries  think  of  it  as  a  local  resource  rather  than  a  Federal  one. 

The  changes  necessary  for  the  MEP  to  integrate  its  manufacturing  extension  centers,  state 
technology  extension  programs,  and  other  activities  into  a  comprehensive,  national 
manufacturing  support  network  are  well  underway.  Legislation  is  in  place  which  allows  the 
MEP  to  fund  up  to  one-third  of  the  operating  costs  of  the  three  oldest  manufacturing  centers 
for  a  seventh  year,  contingent  on  continued  satisfactory  performance.  MEFs  experience 
indicates  that  revenue  generated  by  the  centers  will  not  be  sufficient  to  cover  the  costs  of 
providing  services  to  the  smaller  manufacturers.  To  enable  continued  focus  on  meeting  the 
needs  of  small  manufacturers,  we  recommend  Federal  support  for  the  centers  beyond  the 
sixth  year  of  operation. 

Science  and  Engineering  Research 

The  NIST  laboratories  continue  to  excel  in  woridng  with  companies  and  consortia.  We 
have  heard  praise  from  their  corporate  customers  for  their  industry-oriented  culture,  technical 
strength,  and  commitment  to  collaboration  at  all  levels.  There  are  hundreds  of  these 
collaborations  at  any  given  time  and  they  take  many  forms,  from  Cooperative  Research  and 
Development  Agreements,  in  which  NIST  is  a  leader,  to  technical  support  of  con^anies  that 
are  funded  by  the  Advanced  Technology  Program. 
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NISTs  laboratories  do  world-class  research,  but  their  strong  ties  to  industrial  technology 
assure  that  diey  will  apply  their  strengths  to  real-world  problems.  They  provide  the  kind  of 
infrastructural  technology  that  America's  companies  need  to  develop,  evaluate,  and  certify 
the  performance  of  new,  high  technology  products.  They  have  an  enormous  job  to  do,  and 
industry  is  constantly  calling  on  them  to  do  more. 

The  NIST  Director,  Dr.  Arati  Prabhakar,  is  a  strong  supporter  of  the  laboratories  and  their 
standards  and  measurement  mission.  She  knows,  as  do  we,  that  the  laboratories  are  playing 
catch-up  after  years  of  inadequate  budgets  for  both  research  programs  and  for  faciUties.  The 
technical  initiatives  of  the  laboratories  are  timely  and  address  key  national  technology  needs. 
The  restoration  of  NISTs  research  facihties  to  world-class  condition  is  long  overdue.  We  give 
these  items  a  very  high  budget  priority  for  Fiscal  Years  1995  and  1996  and  we  urge  you  to 
do  the  same. 

We  support  the  NIST  strategy  of  using  its  increased  laboratory  funding  to  emphasize 
quality  and  mission  focus  rather  than  staff  growth.  Replacement  of  present  contract  research 
will  allow  NIST  to  take  greater  control  over  its  research  agenda  and  sharpen  its  focus  on 
support  to  industry. 

NIST  has  aimounced  plans  to  form  a  new  Information  Technology  Laboratory.  We 
beUeve  that  this  can  strengthen  NISTs  abiUty  to  support  interoperability  and  standards  in  an 
area  vital  to  the  United  States. 

It  is  important  to  note  that  the  laboratories  created  and  propagated  the  technical  culture 
and  commitment  to  excellence  that  drive  all  of  NISTs  programs.  They  are  the  reason  that  the 
Advanced  Technology  Program,  the  Manufacturing  Extension  Partnership,  and  the  Malcolm 
Baldrige  National  QuaUty  Program  were  put  at  NIST  in  the  first  place.  I  cannot  say  this  too 
strongly:  the  laboratories  are  the  core  of  NIST,  and  their  vitality  is  essential  to  its  success. 

The  Malcolm  Baldrige  National  Quality  Award  Program 

In  a  short  time,  the  Baldrige  National  QuaUty  Program  has  become  the  leading  symbol 
of  America's  renewed  conmiitment  to  quaUty.  The  program  has  strong  support  among  leading 
American  companies,  and  it  has  increased  enormously  the  understanding  and  appUcation  of 
quaUty  principles  in  this  country.  The  Baldrige  Award  is  the  program's  most  visible  activity, 
but  its  real  contribution  is  the  underlying  work  of  quaUty  outreach  to  companies  at  aU  stages 
of  development  of  quaUty  programs.  Since  1988,  over  one  milUon  copies  of  the  award  criteria 
have  been  distributed.  An  annual  conference  at  which  award  winners  present  details  of  their 
quaUty  improvement  strategies  and  results  has  been  estabUshed.  Award  winners  have  shared 
information  with  hundreds  of  thousands  of  companies,  educational  institutions,  government 
agencies,  health  care  agencies,  and  others.  The  award  has  thus  had  an  impact  which  reaches 
far  beyond  the  award  wiimers. 
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The  Baldrige  program  has  now  geared  up  to  address  new  challenges.  Criteria  for  quality 
performance  have  been  developed  and  published  for  the  education  and  health  care  industries. 
Efforts  are  well  underway  to  run  pilot  programs  for  both  education  and  health  care.  However, 
this  much-needed  appUcation  of  quahty  principles  to  education  and  health  care  would  be 
derailed  by  the  House-proposed  rescission  for  the  Baldrige  program.  We  urge  you  to 
reconsider  this  action. 

The  Future 

In  summary,  NISTs  programs  arc  carrying  out  important  work,  have  been  well-managed, 
and  have  performed  superbly.  NIST  has  demonstrated  that  it  can  scale  up  its  programs 
quickly,  while  maintaining  their  quaUty  and  effectiveness.  This  has  been  particularly 
noteworthy  in  the  Advanced  Technology  Program,  which  has  gone  from  one  general 
competition  per  year  to  one  general  competition  plus  ten  focused  program  competitions  in 
FY^  1995;  and  in  the  Manufacturing  Extension  Partnership,  which  has  gone  from  seven 
manufacturing  extension  centers  in  1993  to  44  centers  early  in  Fiscal  Year  1995. 

The  scale-up  of  the  ATP,  MEP,  and  Baldrige  programs  has  been  carried  out  with  very 
modest  staff  increases.  In  order  to  take  control  of  its  own  agenda,  the  NIST  strategy,  which 
we  believe  is  the  correct  one,  calls  for  the  use  of  increased  funding  to  reduce  the  rate  of 
support  of  laboratory  programs  by  other  agencies  to  about  20%  by  Fiscal  Year  1997,  with  no 
increase  of  laboratory  staff.  The  Fiscal  Year  1995  budget,  without  rescissions,  will  enable  a 
reduction  to  about  25%  in  the  rate  of  support  by  other  agencies.  This  will  be  accomplished 
by  replacing  contract  research  that  is  not  strongly  tied  to  NISTs  industrial  support  mission 
with  more  industry-focused  base-fimded  research.  This  would  address  a  concern  which  we 
have  had  for  several  years.  Across  the  NIST  laboratories  in  Fiscal  Year  1990,  other  agency 
funding  averaged  about  33%  and  in  some  divisions  die  figure  was  substantially  higher.  We 
fully  support  NISTs  strategy,  and  urge  that  you  support  it. 

Much  of  NISTs  strategic  effort  this  year  has  concerned  the  setting  of  priorities  and  the 
measurement  and  assessment  of  effectiveness  in  each  of  the  four  major  program  areas,  that 
is,  the  impact  on  customers  in  industry  and  elsewhere.  A  report  was  issued  by  NIST  in 
January  1994,  "Setting  Priorities  and  Measuring  Results  at  die  National  Institute  of  Standards 
and  Technology,"  which  discusses  how  NIST  is  addressing  these  issues.  Also  issued  during 
1994  was  a  report,  "NIST  Industrial  Impacts  -  A  Sampling  of  Successful  Partnerships."  The 
operational  aim  is  to  focus  and  leverage  Federal  expenditures  so  that  relatively  small 
investments  yield  meaningful  economic  benefits  for  the  nation.  We  beUeve  that  this  is  a 
sound  and  essential  approach  during  a  time  of  constrained  Federal  budgets  and  growing 
economic  competition. 

Measuring  the  intact  of  results  is  not  easy.  The  impacts  of  NISTs  programs  are  at  times 
quite  direct  and  readily  measurable.  Often,  however,  the  impacts  are  diffuse,  and  the 
beneficiaries  may  not  even  ^predate,  let  alone  be  able  to  evaluate,  the  extent  of  NISTs 


321 


contribution.  We  believe  that  NIST  should  be  commended  for  addressing  these  very  difficult 
questions.  Our  1994  report  describes  some  of  the  very  encouraging  results. 

In  conclusion,  we  are  confident  that  NIST  is  ready  to  use  the  1995  and  1996  budget 
increases  effectively.  The  laboratories  are  ready  with  technical  initiatives  that  address  key 
national  needs.  The  ATP  has  demonstrated  its  ability  to  plan  and  execute  focused  programs 
that  will  accelerate  progress  in  key  technologies.  The  MEP  is  well  along  in  building  a 
comprehensive,  national  manufacturing  support  network  that  we  beUeve  will  be  a  major 
national  asset.  The  Baldrige  program  will  continue  its  work  with  industry  while  taking  the 
quality  message  to  the  education  and  health  care  communities.  Across  the  board,  NIST  has 
demonstrated  that  it  can  deliver. 

Furthermore,  NIST  has  the  fiill  backing  of  the  Department  of  Commerce.  The  E)epartment 
has  worked  very  hard  to  provide  NIST  with  the  resources  it  needs,  and  deserves  the  thanks 
of  those  in  the  industrial  and  technical  communities  who  view  the  President's  1995  and  1996 
budgets  for  NIST  as  very  good  signs.  Secretary  Brown  made  his  commitment  very  clear  when 
I  met  with  him  earlier  this  month  to  present  the  Visiting  Committee's  aimual  report. 

The  budget  before  you  will  accelerate  programs  with  proven  effectiveness  -  programs 
that  owe  a  great  deal  to  your  conmiittee,  and  that,  we  believe,  merit  your  support. 

That  concludes  my  statement.  Thank  you  for  the  opportunity  to  present  the  Visiting 
Committee's  views.  I  will  be  happy  to  answer  any  questions  that  you  may  have. 
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Chairman 

Visiting  Committee  on  Advanced  Technology 
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Robert  W.  Lucky  is  Vice  President  of  Applied  Research,  Bellcore. 

Until  September  of  1992  Dr.  Lucky  served  as  Executive  Director  of  the  Communications 
Sciences  Research  Division  of  AT&T  Bell  Laboratories  in  Holmdel,  New  Jersey.  The 
division  does  research  on  the  methods  and  technologies  for  future  communication  and 
computing,  including  current  emphasis  on  lightwave  systems,  multiprocessor  computer 
systems,  and  new  physical  devices  for  optics  and  electronics. 

Dr.  Lucky  has  been  active  in  professional  activities,  and  has  served  as  president  of  the 
Communications  Society  of  the  Institute  of  Electrical  and  Electronics  Engineers  (IEEE), 
and  as  vice  president  and  executive  vice  president  of  IEEE  itself.  He  has  been  editor  of 
three  technical  journals,  and  since  1982  he  has  written  the  "Reflections"  column  of  IEEE's 
Spectrum  Magazine. 

Dr.  Lucky  attended  Purdue  University,  receiving  a  B.S.  degree  in  electrical  engineering 
in  1957,  and  his  M.S.  and  Ph.D.  degrees  in  1959  and  1%1.  After  graduation  he  joined 
AT&T  Bell  Laboratories  in  Holmdel,  NJ,  where  he  was  initially  involved  in  studying  ways 
of  sending  digital  information  over  telephone  lines.  The  best  known  outcome  of  this  work 
was  his  invention  of  the  adaptive  equalizer  -  a  technique  for  correcting  distortion  in 
telephone  signals  which  is  used  in  all  high  speed  data  transmission  today.  The  textbook 
on  data  communications  which  he  coauthored  became  the  most  cited  reference  in  the 
communications  field  over  the  period  of  a  decade. 

He  is  a  Fellow  of  the  IEEE  and  a  member  of  the  National  Academy  of  Engineering.  He 
is  also  a  consulting  editor  for  a  series  of  books  on  communications  through  Plenum  Press. 
Dr.  Lucky  has  been  on  the  advisory  boards  or  committees  of  five  universities  and  of  the 
National  Science  Foundation,  and  was  chairman  of  the  Scientific  Advisory  Board  (SAB) 
of  the  United  States  Air  Force  from  1986-1989.  He  is  the  1987  recipient  of  the  Marconi 
International  Fellowship  Award.  In  May  1988  Dr.  Lucky  was  awarded  an  honorary 
Doctorate  of  Engineering  from  Purdue  University.  In  1989  his  book  Silicon  Dreams  was 
published  by  St.  Martin's  Press.  Silicon  Dreams  is  a  semi-technical  discussion  of  the  forms 
of  information  we  deal  with  in  the  information  age. 

Dr.  Lucky  and  his  wife,  Joan,  currently  reside  in  Fair  Haven,  New  Jersey.  He  is  a  native 
of  Pittsburgh,  Pennsylvania. 
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The  Information  Industry  Association  ("IIA")  appreciates  the  opportunity  to  offer 
comments  for  the  Subcommittee's  consideration  as  part  of  its  oversight  heanng  on  operations  of 
agencies  housed  within  the  Technology  Administration.  The  government's  use  and  promotion  of 
technology  is  of  great  interest  to  IIA  member  companies,  and  the  Association  commends  the 
Subcommittee  for  examining  these  programs  now. 

Of  equal  importance  to  IIA  and  its  member  companies,  however,  is  the  manner  in  which 
the  government  chooses  to  disseminate  "^scientific,  technical  and  engineering"  information  to  the 
public  For  that  reason,  IIA  limits  its  comments  for  this  hearing  to  the  activities  of  the  National 
Technical  Information  Service  ("NTIS"). 

IIA  is  the  trade  association  of  leading  companies  involved  in  the  creation,  distribution  and 
use  of  information  products,  services  and  technologies.  Our  500  corporate  members  range  from 
large  multinationals  to  entrepreneurial  start-ups,  and  include  traditional  and  electronic  publishers, 
database  producers  and  providers,  interactive  electronic  services  (audio  and  video),  computer 
manufacturers,  sofhvare  developers,  financial  information  services,  and  telecommunications 
providers.  Many  of  our  members  provide  products  which  incorporate  some  information  generated 
by  government.  Therefore,  a  federal  information  dissemination  policy  that  assures  a  diversity  of 
sources  of  government  information  has  been  one  of  IIA's  paramount  public  policy  goal  smce  its 
founding  in  1968. 

The  culmination  of  IIA's  involvement  in  the  issues  surrounding  federal  agency  information 
dissemination  is  a  set  of  guidelines  for  agencies  to  follow  in  allowing  access  to  government 
information  and  in  setting  dissemination  policies.  These  principles  are  based  on  the  experiences  of 
the  information  industry,  and  in  particular,  IIA  member  companies,  over  the  last  27  years.  They 
have  been  embraced  by  Congress,  the  executive  branch  and  the  courts,  because  they  benefit  all 
citizens  by  fostering  the  widest  possible  availability  of  federal  information  from  a  diversified  group 
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of  private  and  public  institutions.  Unfortunately,  IIA  has  found  that  NTIS  may  philosophically 
and  practically  operate  in  opposition  to  many  of  these  principles.  If  unchecked  by  congressional 
oversight,  NTIS  could  use  its  current  statutory  authority  to  effectively  reduce  access  to  public 
information. 


Information  Industry  Association  General  Philosophy  Regarding 
Federal  Dissemination  of  Public  Information 


Information  has  long  proven  to  be  a  powerful  social  and  economic  resource.    Speaker 
Gingrich  has  asserted  that  a  citizenry  well  informed  of  congressional  proposals  is  vital  to  a 
balanced,  unbiased  debate.  His  words  reflect  a  view  long  championed  by  IIA.  Information 
generated  or  held  by  government  —  whether  by  executive,  legislative  or  judicial  agencies  and 
officials  ~  is  a  valuable  resource  that  provides  people  with  knowledge  of  their  government,  society 
and  economy.  Access  to  such  information  is  the  sine  qua  non  of  participatory  government  for 
furthering  public  debate  and  fostering  better  decision-making  to  help  accomplish  both  public  and 
private  goals. 

The  information  industry  has  responded  to  this  need  for  knowledge  by  obtaining 
govenunent  data,  adding  value  to  it  and  disseminating  it  to  its  customers    Thousands  of  private 
sector  information  products  and  services  are  based  in  whole  or  in  part  on  public  information. 
Information  companies  complement  federal  government  information  in  a  variety  of  ways:  by 
assembling,  arranging,  and  organizing  it  in  usefiil  manners;  by  combining  it  with  information  from 
other  sources;  by  adding  indices  and  annotations;  and  by  updating  and  expanding  databases  to 
make  sure  that  they  are  comprehensive,  timely  and  accurate.  Information  companies  then  make 
these  value-added  products  available  to  the  public  in  convenient,  useful  and  user-friendly  formats 
and  media,  and  provide  ongoing  customer  service,  including  training  and  technical  assistance.  In 


short,  a  mature  information  industry  has  developed  around  the  rich  and  diverse  resource  of  federal 
government  information. 

Preserving  this  diversity  and  encouraging  continuing  creativity  depends  on  a  solid 
framework  of  government  information  policy  principles.  This  framework  has  three  main  tenets. 

First,  as  determined  broadly  by  the  courts  and  endorsed  through  executive  branch  policies, 
federal  govenunent  information  is  public.  The  Freedom  of  Information  Act  ("FOIA")  has  created 
a  broad  right  of  access  to  public  information.  It,  along  with  other  public  access  statutes,  provides 
unambiguous  devices  for  access  by  citizens  —  private  and  corporate  ~  to  information  created  using 
their  taxpayer  dollars.  These  laws  and  regulations  enforce  the  obligation  on  the  part  of  government 
--  as  envisioned  by  our  Nation's  founders  —  to  ensure  the  flow  of  public  information  bet\veen 
government  and  citizens. 

A  second  tenet  is  no  less  important:  the  government  shall  not  discnminate  either  in 
allowing  access  or  in  directly  disseminating  its  information.  To  act  otherwise  invites 
discrimination  and  censorship,  both  of  which  are  anathema  to  a  free  society' 

Third,  government  should  not  control  how  public  information  can  be  used  or  decide  who 
may  use  it.  Because  the  public's  use  of  government  information  is  a  right,  not  a  privilege,  any 
person  who  has  acquired  public  information  should  be  free  to  use  it,  sell  it.  or  other\vise 
disseminate  it  for  any  legal  purpose  without  paying  any  additional  fees  or  royalties  to  the 
govenunent. 
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NTIS  and  the  Paperwork  Reduction  Act  of  1995 

It  is  worth  mentioning  here  that  both  the  House  and  Senate  in  the  past  month  have 
overwhelming  adopted  die  Paperwork  Reduction  Act  of  1995  (PRA)  which  embraces  all  of  the 
principles  listed  above.  The  PRA  will  codify  OMB's  Circular  A- 130  which  governs  agency 
information  dissemination  activities  by  outlining  both  the  responsibilities  that  agencies  must  fulfill 
and  those  actions  from  which  agencies  should  refrain.  In  regard  to  possible  discrimination  by 
government  authorities  in  their  access  and  dissemination  activities,  the  Act  contains  guidelines  that 
apply  when  agencies  themselves  distribute  data  or  when  they  use  a  third  party  source  to  accomplish 
this  goal.  The  PRA  would  apply  to  private  sector  companies  that  provide  dissemination  services 
for  agencies.  IIA  believes  it  should  also  apply  to  other  government  agencies  which  "stand  in  the 
shoes"  of  the  originating  agency.  Othenvise  the  goal  of  the  PRA,  which  is  to  help  make  public 
information  maintained  by  agencies  more  available  to  citizens,  could  be  jeopardized. 

As  mentioned  previously,  the  House  recently  overwhelmingly  adopted  the  Paper\vork 

Reduction  Act  of  1995  which  will  codify  federal  agency  information  dissemination  policies.  The 

legislation  ~  which  is  supported  by  the  information  industry  as  well  as  consumer  groups,  non  - 

profits  and  libraries  —  outlines  specific  practices  agencies  should  avoid.  The  bill  states: 

With  respect  to  information  dissemination,  each  agency  shall  .    not,  except  where 
specifically  authorized  by  statute[,]... establish  an  exclusive,  restricted,  or  other  distribution 
arrangement  that  interferes  with  timely  and  equitable  availability  of  public  information  to 
the  public;  restrict  or  regulate  the  use,  resale  or  redissemination  of  public  information  by 
the  public;  charge  fees  or  royalties  for  resale  or  redissemination  of  public  information;  or 
establish  user  fees  for  public  information  that  exceed  the  cost  of  dissemination... 

Generally  speaking,  tlie  restrictions  embodied  in  this  part  of  the  PRA  are  necessary  to 
ensure  First  Amendment  values,  to  implement  the  long-standing  prohibition  on  copyright  in  works 
of  the  federal  government,  and  to  encourage  sound  agency  information  dissemination  policies. 
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These  prohibitions  are  intended  to  be  operative  for  every  agency,  unless  the  statute  under  which  a  - 
particular  agency  carries  out  its  information  dissemination  activities  specifically  directs  a  different 
policy    NTIS  claims  that  its  general  statutory  requirement  that  it  recover  costs  allows  it  to  avoid  or 
interpret  differently  these  prohibitions.  This  philosophy,  and  the  practices  NTIS  has  used  to 
actualize  it,  are  directly  at  odds  with  the  principles  long  contained  in  Circular  A- 1 30  and  soon  to 
become  statutory  mandates.  Again,  any  exceptions  to  the  overarching  rule  that  government 
information  should  be  disseminated  as  widely  and  by  as  many  sources  as  possible  should  be 
allowed  only  on  the  basis  of  a  specific  statutory  exception. 

NTIS  Overview  and  information  Dissemination  Activities 

As  technology  brings  more  and  improved  ways  to  disseminate  information  to  the  public, 
citizens  are  looking  increasingly  to  all  t\pes  of  sources  for  the  information  they  need  to  function. 
In  regard  to  government  information,  this  means  that  users  wll  seek  data  from  the  originating 
agcncN'.  another  govenunental  or  private  source,  and  from  private  sector  rcdisseminators. 
Therefore,  government  ~  as  an  important  player  in  developing  the  global  information  infrastructure 
—  must  be  even  more  cautious  that  it  does  not  preclude  the  widest  possible  diversity  of  sources  for 
its  information. 

This  brings  us  to  the  concerns  IIA  has  in  relation  to  NTIS    As  mentioned  earlier,  IIA  is 
troubled  both  with  the  philosophy  NTIS  seems  to  have  employed  as  well  as  with  some  specific 
practices  in  which  NTIS  appears  to  engage. 
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PHILOSOPHY 

In  general,  NTIS  appears  to  have  adopted  the  philosophy  that  the  business  of  government 
is  to  be  in  business.  It  has  undertaken  actions  that  seem  to  go  far  beyond  its  mandate  to  operate  on 
a  self-sustaining  basis,  and  has  established  some  operations  that  look  surprisingly  like  those  of  a 
private  sector,  profitable  enterprise.  Not  only  do  some  NTIS  policies  stretch  the  boundaries  of  its 
legislative  authority,  in  some  instances  NTIS  is  in  direct  opposition  to  information  dissemination 
policies  contained  in  Paperwork  Reduction  Act  of  1993  as  already  passed  by  the  House.  As  such, 
these  actions  threaten  to  impair  public  access  to  government  information. 

As  members  of  the  subcommittee  are  aware,  NTIS  was  created  and  exists  today  strictly  to 
collect  and  disseminate  scientific,  technical  and  engineering  information  ("STEI")  which  is 
generated  by  various  federal  government  agencies.    In  effect,  NTIS  acts  as  a  central  repository  for 
such  information,  which  is  originally  collected  by  the  agencies  using  taxpayer  dollars  in  order  to 
fiilfiU  the  essential  dissemination  responsibilities  which  are  a  part  of  those  agencies"  missions. 

The  governing  statue  that  provided  NTIS  with  this  special  role  for  STEI  is  the  American 
Technology  Preeminence  Act  ("ATPA"  P.L.  102-245).  By  mandating  that  all  federal  agencies 
transfer  to  NTIS  all  STEI  that  results  from  federally  fimded  research  and  development  ATPA 
sought  to  'ncrease  American  participation  in  technology  development. 

The  mandate  for  transfer  of  STEI  was  intended  to  allow  NTIS  to  become  an  efficient 
service  to  provide  information  to  the  American  people  to  aid  the  dnve  for  increased  American 
competitiveness.  However,  NTIS'  profit-making  approach  to  its  operations  threatens  to  reduce 
access.  Rather  than  fiiifiUing  the  crucial  role  of  granting  wider  access  to  scientific,  technical  and 
engineering  information,  NTIS  has  undertaken  steps  that  serve  in  some  instances  to  forestall  broad 
dissemination  of  this  material  and  in  others  unnecessarily  duplicate  the  dissemination  efforts  both 
of  the  private  sector  and  other  governmental  bodies. 
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In  a  business-like  effort  to  expand  its  inventory  to  make  it  more  attractive  to  potential 
users,  NTIS  has  adopted  a  very  broad,  1954  Comptroller  General's  Opinion  definition  of 
"technical  information."  This  broad  definition  creates  a  situation  whereby  the  originating  agencies 
are  transferring  whole  classes  of  information  to  NTIS  for  dissemination  and  in  some  cases  then 
refusing  to  provide  it  directly  to  users.  The  problems  associated  with  this  refusal  are  discussed 
further  throughout  the  testimony. 

The  lack  of  a  sharply-focused  statutory  definition  has  also  resulted  in  NTIS'  duplication  of 
existing  government  information  collection  and  dissemination  efforts  —  namely  those  of  the 
Government  Printing  Office  ("GPO").  This  is  precisely  why  Congress,  as  a  condition  of  granting 
NTIS  an  FY  1995  appropriation,  tasked  NTIS  with  working  with  the  GPO  to  eliminate  this 
duplication. 

PRACTICES 

Exclusive  Arrangements:     The  purpose  for  restricting  agencies  from  entenng  into  exclusive 
information  dissemination  activities  is  to  ensure  that  no  agency,  private  company  or  other  non- 
governmental entity  can  establish  monopoly  control  over  public  information    Public  information 
should  be  available  to  all.  As  the  U.S.  Court  of  Appeals  for  the  Second  Circuit  has  stated;  "The 
evils  inherent  in  allowing  government  to  create  a  monopoK  over  the  dissemmation  of  public 
information  in  any  fonn  seem  too  obvious  to  require  extended  discussion." 

Nonetheless,  in  an  effort  to  promote  its  joint  venture  opportunities,  NTIS  has  suggested  in 
at  least  two  publications  that  an  exclusive  arrangement  for  information  dissemination  might  be 
made.  In  its  two-year  business  plan  produced  in  1992,  NTIS  stated:  "[T]he  joint  venture  program 
enables  NTIS  to  enter  into  exclusive  non-competitive  partnerships  with  private  sector  organizations 
to  invest  resources  and  share  benefits."  In  its  1993  joint  venture  guidelines,  NTIS  wrote: 
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"[C]onipanies  making  investments  to  enhance  NTIS  information  products  and  services  may  also 
need  exclusivity  to  warrant  their  level  of  investment  and  to  ensure  that  they  can  capture  some 
benefit  from  their  investments." 

Restrictions  on  Redissemination:     If  an  agency  can  disclose  government  information,  then  an 
agency  should  disclose  it.  To  ensure  the  free  flow  of  information  afforded  by  the  First 
Amendment,  governmental  authorities  should  not  restrict  or  regulate  the  use,  resale  or 
redissemination  of  public  information.  Unless  the  government  can  justify  restricted  access  to  its 
information  under  tightly  controlled  procedures  to  protect  national  security,  no  legitimate 
governmental  purpose  can  be  served  by  limiting  the  use  of  government  information. 

Copyright  statutes  are  a  means  for  originators  of  information  to  assure  the  value  of  their 
data  and  to  protect  against  its  misuse  through  restrictions  granted  to  the  owner  of  the  information. 
However,  in  the  United  States,  Section  105  of  the  1976  Copyright  Act  expressly  prohibits,  with 
ver\'  limited  exceptions,  federal  government  assertion  of  copyright  in  its  works.  This  prohibition 
exists  both  to  prevent  a  surreptitious  means  by  which  government  might  seek  to  control 
information  about  itself  and  to  protect  the  First  Amendment  guarantees  of  freedom  of  speech  and 
press. 

Yjt,  despite  the  long-standing  acceptance  of  Section  105  of  the  Copyright  Act,  NTIS 
continues  to  enforce  copyright-like  controls  over  the  information  it  has  available.  Last  year  NTIS 
offered  to  provide  the  bibliographic  database  which  it  creates  and  maintains  to  Depository 
Libraries  at  no  cost.  Acting  like  a  profit-making  business  rather  than  a  governmental  agency, 
NTIS  issued  regulations  which  placed  copyright-like,  downstream  use  restrictions  on  the 
information.  The  regulation  stated:  "[I]mproper  disclosure  of  this  valuable  information  couW 
seriously  erode  NTIS'  ability  to  operate  on  a  self-sustaining  basis...  [IJmproper  dissemination  of 
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the  list  of  products  could  significantly  reduce  the  rental  value  of  NTIS's  bibliographic  database  as 
an  income  producing  asset." 

Another  more  permanent  and  long-term  example  of  NTIS'  prohibitive  dissemination 
practices  is  shown  through  the  evolution  of  its  contracting  agreements  over  the  past  25  years. 
Throughout  the  1970's  and  most  of  the  '80's,  NTIS'  database  user  contracts  consisted  of 
approximately  seven  pages  of  text  and  several  schedules.  Today,  in  contrast,  NTIS  employs  a 
private  sector,  copyright-like  license  agreement  which  consists  of  18  pages  of  text  and  was  adopted 
~  according  to  one  of  IIA's  member  companies  ~  from  perhaps  the  single  most  restrictive  database 
copyright  license  agreements  utilized  anywhere  in  the  world. 

Royalties:     Governmental  imposition  of  royalty  fees  for  resale  or  redissemination  of  publicly 
available  information  represents  another  copynght-like  control  over  data  and  as  such  violates 
0MB  A- 130.  Again,  the  Copyright  Act's  limitations  on  the  governments  ability  to  copyright 
public  information  confirms  the  premise  that  any  person  who  has  acquired  the  information  may  use 
it.  resell  or  redisseminate  it  without  paying  any  additional  fees  or  royalties  to  the  govenunent. 

The  bibliographic  databases  mentioned  in  the  example  above  are  the  NTIS  products  most 
often  used  by  the  information  industry  in  its  information  products.  Again,  these  databases  are 
created  from  information  that  agencies  are  mandated  to  give  to  NTIS  under  the  ATPA  ~  agency 
information  that  is  created  at  ta.xpayer  expense.  Yet,  anyone  in  the  public  wishing  to  use  this 
information  must  enter  into  a  licensing  agreement  with  NTIS  that  requires  a  payment  of  a  flat  fee 
and  pa\TOent  of  an  additional  royalty  fee  based  on  the  amount  and  frequency  of  use  of  the 
information. 

Over  the  years,  the  royalty  rate  and  other  downstream  use  restnctions  in  NTIS'  licensing 
agreements  have  steadily  increased  -  so  much  so  that  in  some  instances  information  companies  are 
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contemplating  abandoning  the  information.  Thus  the  goal  of  increasing  American  participation  in 
technological  developments  has  the  potential  to  be  seriously  undermined,  as  NTIS  policies  force 
competing  private  sector  participants  to  reduce  either  the  number  or  scope  of  their  products  and 
services.  This  is  a  prime  example  of  how  bad  information  dissemination  practices  defeat  the 
primary  objective  of  government  to  inform  its  citizens  through  wide  dissemination  of  information. 

User  Fees  in  Excess  of  Cost  of  Dissemination:     A  practice  that  some  agencies  employ  that  looks 
suspiciously  like  the  controls  granted  exclusively  to  non-government  owners  of  copyrighted 
materials  is  the  imposition  of  a  fee  that  is  based  on  market  value  rather  than  the  cost  of 
dissemination.  Copyright  owners  operate  in  a  competitive  marketplace,  and  their  investment  in 
creative  and  innovative  materials  can  continue  only  if  they  receive  fair  compensation  for  their 
goods  and  services.  However,  government  must  and  should  act  differently  in  a  free  and  open 
society    To  encourage  the  widest  possible  dissemination  of  public  mformation,  agencies  should 
make  their  information  available  at  the  cost  of  dissemination  —  that  is  the  cost  of  making  a  copy 
available  in  the  format  requested  by  the  user.  FOIA,  for  example,  limits  agencies  to  recovering 
only  the  "direct  costs"  of  searching,  duplicating,  and  reviewing  records  found  to  be  responsive  to  a 
request. 

Based  on  the  notion  that  its  mission  is  to  disseminate  information,  and  that  it  is  to  be  self- 
sustaining,  NTIS  argues  that  all  of  its  costs  should  be  included  in  the  cost  of  dissemination  and 
thereby  charges  high  fees  for  obtaining  information.  Moreover  it  appears  to  add  more  costs  on 
high-volume,  popular  information.  In  some  instances  the  user  has  no  lower-cost  option  for 
obtaining  the  information  because  the  originating  agency  believes  it  is  fulfilling  its  dissemination 
obligations  through  NTIS. 
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NT1S  as  a  Fee-Funded  Agency 

While  the  previous  comments  have  been  restricted  to  problems  relating  to  information 
dissemination  activities,  it  is  also  important  to  note  here  concerns  relating  to  the  fact  that  NTIS  is  a 
fee-funded  agency. 

Normally  when  an  agency  collects  fees  for  the  dissemination  of  information,  the  revenues 
go  into  the  U.S.  Treasury.  If  an  agency  wants  to  establish  a  dissemination  activity,  it  must  justify 
it  to  Congress,  which  in  turn  will  appropriate  the  funding  only  after  it  deems  the  agency  request 
necessary  and  justified.  This  process  provides  an  opportunity  for  Congress  and  the  public  to 
examine  the  proposal  as  it  relates  to  the  agency's  mission  as  well  as  its  relation  to  other 
dissemination  activities  in  the  public  and  private  sectors.  However,  Congress  yields  some  of  its 
important  oversight  role  and  reduces  the  agency's  public  accountability  when  it  authorizes  fee- 
funded  dissemination  operations. 

When  an  agency  is  funded  directly  firom  collected  fees  ~  as  in  the  case  of  NTIS  -  it  has  an 
incentive  to  generate  fees  even  if  it  means  disregarding  long  established  and  widely  supported 
information  dissemination  policies.  One  example  of  NTIS'  disregard  of  dissemination  policies  has 
the  potential  to  roll  back  a  very  important  method  of  obtaining  information  -  FOIA  requests. 
NTIS  is  marketing  itself  to  agencies  as  a  new  means  for  fulfillmg  FOIA  requests.  Because  it  is 
fee-funded,  NTIS  is  not  obligated  to  return  fees  in  excess  of  cost  of  dissemination  to  the  Treasury. 
Thus,  NTIS  can  charge  much  higher  fees  for  fulfilling  the  request  and  keep  all  of  the  revenue 
generated. 

Because  FOIA  requests  are  viewed  as  a  burdensome  process  by  some  agencies,  they  are  all 
too  glad  to  turn  over  their  responsibilities  to  NTIS,  in  effect  making  NTIS  the  de  facto  FOIA 
disseminator.  This  practice  is  contradictory  both  to  FOIA  and  to  PRA,  and  it  has  the  potential  to 
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create  a  bureaucratic  nightmare  as  a  potential  user  of  information  is  sent  by  the  agency  to  NTIS  for 
the  information  only  to  find  the  cost  at  NTIS  is  prohibitively  high.  This  "FOIA-for-profit"  process 
is  antithetical  to  the  purpose  and  promise  of  FOIA  and  will  ultimately  lead  to  less  public  access  to 
government  information. 

Conclusion 

In  1822  James  Madison  wrote,  "Knowledge  will  forever  govern  ignorance,  and  people  who 
mean  to  be  their  own  Governors,  must  arm  themselves  with  the  power  knowledge  gives."    A 
cornerstone  principle  of  the  American  democratic  tradition  has  been  disclosure  of  government 
information  in  a  timely  and  cost-efficient  manner  so  that  citizens  can  make  informed  choices.  In 
order  to  accomplish  this  goal,  government,  the  private  sector,  and  citizens  at  large  must  all 
participate  in  the  process  of  obtaining  and  disseminating  information  about  the  functioning  of 
society.  Over  the  course  of  our  Nation's  history,  a  balance  between  the  roles  of  these  three  parties 
has  been  established  which  has  made  the  United  States  the  most  open  and  best-informed  country  in 
the  world 

IIA,  as  the  primary  representative  of  private  sector  providers  of  publicly-heid  information, 
has  worked  continuously  to  assure  the  existence  of  a  competitive  and  diverse  marketplace  for  all 
mformation,  including  that  generated  by  government.  We  believe  Congress  and  the  executive 
branch  is  committed  to  remaining  vigilant  in  assuring  that  government  information  continues  to  be 
widely  accessible  and  that  it  is  disseminated  by  agencies  in  a  timely,  fair  and  equitable  manner. 
IIA  commends  the  subcommittee  for  holding  this  important  oversight  hearing  and  urges  the 
members  of  the  subcommittee  to  review  the  information  dissemination  activities  of  NTIS  against 
the  backdrop  of  long-established  American  traditions. 
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INTRODUCTION 

Madam  Chairwoman  and  members  of  the  House  Science  Sutxnmmittee,  it  is  a  great 
pleasure  to  have  this  opportunity  to  testify  before  you  about  an  issue  that  is  so  crucial 
to  the  health  of  our  nation  in  the  decades  to  come. 

My  name  is  C.  Everett  Koop.  I  am  a  physidan  with  40  years  experience  of  helping 
patients,  an  academic,  and  have  known  the  pleasures  and  pitfalls  of  being  deeply 
involved  throughout  the  1980s  and  the  1990s  in  developing  policy  surrounding 
science  and  the  health  of  Americans.  Many  of  you  probably  know  me  most  for  serving 
as  the  Surgeon  General  under  two  Republican  presidents. 

Since  leaving  active  public  life,  I  have  been  deeply  engaged  in  acting  as  a  catalyst  to 
corporate  America's  capabilities  for  the  purpose  of  improving  the  health  of  Americans. 
I  am  a  Senior  Scholar  at  the  C.  Everett  Koop  Institute  at  Dartmouth  and  hold  an 
endowed  chair  at  Dartmouth  Medical  School.  The  Koop  Institute  has  been  involved  in 
stimulating  the  growth  of  the  health  component  of  the  National  Information 
Infrastructure,  because  this  health  information  infrastnjcture  (HII)  is  quickly  becoming 
a  central  organizing  mechanism  for  market-based  health  care  reform.  The  Koop 
Foundation,  of  which  I  am  President,  has  acted  as  a  nonprofit  broker  and  convener  for 
eleven  leading  American  corporations  (i.e.,  AT&T.  Booz-Allen  &  Hamilton,  Inc.,  the 
Corporation  for  Studies  and  Analysis,  D.  Appleton  Company,  Inc.,  Logicon,  Meta 
Software,  Oracle,  Science  Applications  International  Corporation,  Systems  Research 
and  Applications  Corporation,  Western  Consortium  for  Public  Health,  Wizdom 
Systems,  Inc.)  who  have  formed  a  joint  enterprise  and  contributed  over  $15  million  of 
their  own  resources  toward  building  some  of  the  underlying  pre-competitive  tools 
providing  some  of  the  crucial  foundation  stones  of  the  health  information 
infrastructure.  The  $15  million  in  private  sector  funds  have  been  matched  with  almost 
$15  million  in  ATP  funds  from  the  National  Institute  of  Standards  and  Technologies 
(NIST). 

Without  the  Hil,  our  fledgling  mari^et-based  health  care  reform  will  be  without  a 
'nervous  system."  Without  this  nervous  system,  we  will  neither  have  the  data 
necessary  to  evaluate  the  changes  taking  place  in  the  health  marketplace,  nor  will  we 
have  the  private  or  public  sector  mechanisms  in  place  to  make  the  subtle  changes 
essential  to  accomplishing  successful  mari^et-based  refonn.  Without  successful 
market-based  health  care  reform,  it  is  the  belief  of  many  private  sector  leaders  that  a 
govemment-run  national  health  care  plan  becomes  far  more  Tikely.  I  believe  that  a 
government-run  health  care  system  woukj  inhibit  innovation  and  unnecessarily  lower 
the  quality  of  health  care.  It  woukj  diminish  the  personalized  attention  of  a  physician  - 
a  priority  in  the  recent  health  care  reform  debates.  It  is  for  these  reasons  that  I  believe 
the  Advanced  Technology  Program  is  so  important.  It  will  encourage  and  enable  key 
private  sector  players  to  join  together  to  build  the  high  risk  pre-competitive 
technological  underpinnings  of  the  nascent  health  information  infrsistructure  that  is 
becoming  so  important  to  the  health  of  our  nation  and  its  citizens. 
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THE  IMPORTANCE  OF  PRE-COMPETITIVE   R&D 

1 )  RSD  is  the  life  blood  of  our  future  information-based  economy. 

2)  If  we  had  to  cfioose  between  govemn>ent  and  private  sector  R&D,  there  is  no 
choice.  R&D  needs  to  be  primarily  a  phenomenon  of  the  private  sector. 

3)  The  Koop  Foundation,  for  example,  is  convening  the  HII  Consortium  engaging 
approximately  60  of  the  largest  companies  in  health  care,  telecommunications, 
computing  as  well  as  some  of  the  nation's  largest  employers.  The  Consortium 
participants  are  identifying  the  key  issues  and  strategies  needed  for  building  the 
health  component  of  the  information  infrcistructure  in  order  to  empower  market-based 
health  care  reform. 

4)  We  do  not  have  to,  nor  should  we,  choose  only  private  sector  R&D  if  it  means  that 
our  nation's  R&D  base  would  be  jeopardized.  The  govemment  has  a  legitimate  role 
In  aiding  the  private  sector  in  developing  pre-competitive  technologies  that  stimulate 
the  emergence  of  the  market.  This  is  especially  true  in  instances  where  the 
technology  base  requires  many  technok>gy  leaders  -  who  are,  by  nature,  competitors 
-  to  fonn  common  standards  and  platforms,  for  example,  interoperability  and 
interconnect!  vity. 

5)  The  growth  of  the  HII  will  be  stifled  without  pre-competitive  R&D  in  the  area  of  the 
Health  Information  Infrastnjcture,  which  programs  like  ATP  are  designed  to  stimulate 
and  appropriately  engage  the  private  sector  in  the  building  process. 

6)  The  result  of  crippling  the  private  sector's  engagement  in  pre-competitive  R&D,  by 
substantially  eviscerating  the  ATP  effort  in  this  area  would  damage  the  foundations  for 
property  carrying  out  and  monitoring  the  fragile  market-based  health  care  reform  that 
has  begun  to  emerge. 

7)  The  negative  consequences  of  reducing  the  ATP  funds  would  be  significant  on  the 
private  sector  and  the  public.  For  example: 

7.1)  technology  companies  would  not  be  delivering  the  necessary  enabling 
technology. 

7.2)  the  health  sector  would  not  be  able  to  utilize  the  technology  to  improve  the 
quality  and  access  to  care  at  a  lower  cost. 

7.3)  employers  wouW  continue  to  pay  exort}itant  prices  for  health  care.  They 
woukj  need  to  cut  down  on  the  number  of  jobs  or  benefits  not  only  to  the 
presently  emptoyed,  but  also  the  retiree  population. 
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7.4)  This  would  generate  more  costs  to  government  through  unemployment. 
Medicare  and  Medicaid  expenses,  as  well  as  further  strain  the  health  reserves 
of  the  public  at  a  time  when  we  need  to  be  thinking  about  how  we  should  be 
strengthening  our  nation's  intelligent  human  resources  in  an  era  of  stiffening 
global  competition. 


ADDRESSING   COMMON   MISCONCEPTIONS   REGARDING   THE  ATP 

*  Is  the  ATP  necessary? 

Yes.  Without  the  Advanced  Technology  Program,  the  foundations  of  the  health 
component  (as  well  as  other  components)  of  the  National  Information 
Infrastructure  are  in  jeopardy.  The  ATP  is  especially  critical  at  this  time  when 
we  realize  that  the  future  vitality  of  our  economy  is  dependent  upon  world 
leadership  in  our  information  sector,  yet  the  National  Information  Infrastructure 
is  nascent  and  the  lack  of  infrastructure  is  inhibiting  the  information  and 
technology  markets. 

*  Does  the  ATP  promote  R&O  that  is  particulariy  useful? 

Yes.  In  the  case  of  the  health  information  infrastructure,  the  ATP  is  one  of  the 
few  mechanisms  for  stimulating  high  risk  pre-competitive  R&D.  This  R&D  is 
essential  for  building  the  health  informatics  marketplace  that  will  enable,  for 
example:  the  transmission  of  a  universal  electronic  claims  structure; 
Jnteroperable  computerized  patient  records  nationally;  telemedicine  into  rural 
and  inner  city  areas;  the  delivery  of  consumer  health  information  via  interactive 
digital  video;  community  networks;  and  the  aggregation  of  chronic  disease  data 
on  a  state-by-state  b£isis  and  nationally  for  more  effective  disease  surveillance 
and  epidemic  and  crisis  management. 

*  Is  the  ATP  corporate  welfare? 

No.  The  welfare  connotes  a  support  net  for  those  needing  assistance,  and  has 
come  to  mean  in  many  people's  eyes  a  process  that  weakens,  seeding  a 
dependency  relationship.  The  ATP  has  no  resemblance  to  welfare  in  that  it 
encourages  innovation  on  the  basis  of  strength  and  private  sector  contribution. 
Although  large  companies  are  ATP  award  winners,  most  of  the  awardees  are 
small  companies,  fike  in  our  own  joint  venture. 

The  ATP  requires  that  the  private  sector  participants  receiving  awards  provide 
the  majority  of  the  funds  for  the  proposed  R&O.  As  a  result  of  these  companies 
having  substantially  institutional  resources  on  the  line,  they  have  a  strong 
interest  in  ensuring  that  the  outcomes  of  the  R&O  effort  will  some  day  be 
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commerdaiizable.  tf  or  when  the  outcomes  of  the  high  risk  ATP  R&D  are 
brought  to  market,  these  companies  generate  jobs  and  profits.  They  then  pay 
back  to  the  government,  the  value  of  the  ATP  cornribution  many  times  over  in 
the  fonm  of  corporate  income  tax. 


*  Is  the  ATP  another  example  of  the  government  trying  to  pick  winners  and  tosers? 

No.  Again  these  companies  have  generated  their  own  proposals  based  upon 
their  own  interests  in  some  day  commercializing  the  outcomes  of  the  research. 
However,  the  nature  of  the  high  risk  pre-competitive  R&D  is  that  it  tends  to 
stimulate  broad  market  growth.  For  example,  without  some  of  the  Hil  tools  and 
methods  slated  for  development  under  the  ATP,  not  only  the  awardees  but  a 
broad  set  of  health  Informatics  contributors  lose  because  the  markets 
dependent  upon  these  tools  and  methods  as  catalysts  will  ren^n  dormant. 


*  Is  ATP  enabling  R&D  that  woukl  not  otherwise  be  done  by  the  private  sector? 

Yes,  in  many  ways.  I  will  mention  two  examples:  1)  the  ATP  provides  ian 
environment  for  competitors  to  come  together  to  resolve  technical  and  market 
problems  that  any  one  company  can  not  solve  on  their  own  (e.g.,  interoperable 
tools,  methods,  repositories,  and  communications  networks);  2)  in  the  health 
sector,  it  is  widely  understood  that  a  consumer  enabled  by  heatth  information 
woukj  be  a  judicious  consumer  of  health  care.  However,  the  existing  market  for 
consumer  heatth  informatics  is  greatly  hindered  by  present  market  dynamics 
and  the  lack  of  appropriate  tools,  applications,  and  interfaces.  The  ATP  is 
enabling  several  major  technok}gy  and  health  sector  companies  to  make 
investment  in  this  area  whose  payoff  will  be  enormous  for  the  companies,  the 
public,  and  the  nation,  yet  is  beyond  the  horizon  of  most  corporate  R&D. 

*  If  these  R&D  activities  are  so  important,  then  why  is  the  private  sector  not  able  to  do  it 
on  their  own? 

The  pressures  of  serving  the  short  term  interests  of  stock  hokJers  tend  to  make 
corporations  risk  averse  and  short  sighted.  Corporate  myopia  tends  to 
strengthen  quarterly  returns  tor  awhile.  However,  we  have  witnessed  the 
negative  impact  of  this  short  sightedness  in  the  decline  of  some  of  America's 
premier  institutions  (e.g.,  IBM)  as  well  as  in  the  toss  of  our  leadership  in 
manufacturing  in  1970s  and  1980s. 

Pre-competitive,  high  risk  R&D  has  for  the  past  three  decades  has  been 
dependent  upon  government  investment.  This  pre-competitive  phase  is  a 
crucial  part  of  the  natural  history  of  research  and  development.  The  eventual 
commercialization  of  the  R&D  products  depends  upon  it. 
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Now,  after  tho  cold  war,  there  are  compelling  reasons  to  directly  seed  R&D 
through  mechanisms  like  ATP  when  military  mission-specific  R&D  is  on  the 
wane.  In  a  world  where  other  nations  are  seeding  R&D  for  the  domination  of 
21st  cemury  markets,  our  national  security  and  way  of  life  is  as  much 
dependent  upon  our  private  sector's  pre-competitive  technological  and 
economk:  capabilities  as  on  the  still  massive  military  R&D  capacity.  If  we  as  a 
nation  are  suffering  more  in  one  of  these  two  critical  areas,  it  is  clearly  in  our 
ability  to  deliver  competitive  products  to  domestk:  and  international  markets  as 
witnessed  by  our  trade  imbalance  and  the  sagging  value  of  the  dollar. 


*  Where  is  there  evktonce  of  government  programs  like  the  ATP  program  having 
strengthened  the  American  R&D  base  and  its  stature  internationally? 

The  U.S.  government's  investment  in  R&D  has  paid  tremendous  dividends  in 
terms  of  our  global  leadership  militarily.  This  was  demonstrated  unequivocally 
to  the  worid  during  the  Gulf  War.  Now.  as  we  are  emerging  from  the  shroud  of 
the  Cold  War,  there  is  even  more  reason  for  the  U.S.  govemment  to  invest  in 
pre-competitive  research  and  development  because  our  well-being  and 
leadership  as  a  nation  is  so  dependent  upon  our  economic  and  intellectual 
excellence  in  comparison  with  other  nations. 

Other  nations  are  clearly  beginning  to  out  spend  the  United  States  in 
nonmilitary  R&D  and  the  evidence  of  the  impact  on  the  American  economy  Is 
compelling.  The  European  Union  is  buikjing  a  strong  health  informatk:s 
initiative  with  over  a  billion  ECUs  (more  than  a  billion  dollars)  of  the  EC'S 
governmental  resources  going  toward  their  health  information  infrastructure. 
These  govemmental  R&D  investments  are  matched  with  private  sector 
European  investments  in  the  same  way  the  ATP  requires  the  majority  of 
resources  being  committed  by  American  private  sector  firms.  In  short,  the 
message  is  that  writhout  programs  like  the  Advanced  Technok>gy  Program, 
communications  and  other  sectors,  from  which  we  have  enjoyed  the  fruits  of 
leadership,  will  fall  behind  other  nations  as  our  manufacturing  base  dkJ  in  the 
1970s  and  1980s. 

Suprizingly,  a  striking  example  of  where  this  ty(>e  of  publk:/private  investment  in 
information  technok>gies  (in  this  case,  European)  is  paying  off  for  the  health  of 
Americans  is  with  American  Qls  in  Europe.  Americsm  soUiers  In  Europe  are 
t>eginning  to  carry  EC  smart  cards  that  enable  them  to  bring  their  medical 
records  and  eligibility  information  with  them  everywhere  they  travel  in  Europe. 
This  capability  is  not  available  in  the  United  States  due  to  the  lack  of  smart  card 
technology  and  associated  information  infrastructure  available  in  the  United 
States. 


342 


Why  not  tax  cradKs  vs.  the  ATP  program? 

Although  tax  credits  sound  attractive,  splitting  the  modest  amount  of  ATP  doltars 
throughout  the  private  sector  would  diminish  the  leverage  of  HII  R&D  to  zero. 
Unfortunately,  it  would  also  t>e  very  difficult  to  enforce  the  R&D  tax  credits  going 
toward  high  risk,  pre-competltlve  R&D.  Corporations  would  naturally  tef>d  to 
use  R&D  tax  credits  for  shorter  term,  less  risky  artd,  therefore,  lower  leverage 
R&D  that  would  t>e  far  less  helpful  in  txjilding  our  country's  health  information 
infrastructure.  The  ATP  uniquely  prepares  the  United  States  lor  facing  the 
challenges  of  global  competition  in  the  decade  ahead  -  through  strengthening 
the  pre-competitive  foundations  of  the  National  Infomiation  Infrastructure. 


CONCLUSION 

We  must  prepare  our  nation  for  a  21  st  century  information-based  economy.  Intelligent 
human  resources  are  critical  for  our  future  success  as  a  nation.  Unless  Americans  are 
healthy,  our  nation's  human  resources  will  suffer.  The  quality  and  access  to 
affordable  health  care  is  crucial  to  the  health  of  Americans  as  is  their  access  to  new 
information-t}ased  health  services.  In  order  to  improve  the  likelihood  of  mar1<et-based 
health  care  refonn  succeeding,  the  United  States  must  build  a  viable  Health 
Information  InfrastOJCture  (HII). 

Without  a  viable  HII.  the  estimated  $100  Billion  interactive  health  information  market 
will  not  emerge.  American  jobs  will  suffer.  The  health  of  the  American  public  will  be 
unnecessarily  compromised.  Our  nation's  intelligent  human  resources  will  be 
weakened.  The  United  States,  under  this  scenario,  will  not  be  property  poised  for 
gkibal  leadership  in  the  next  decade  and  beyond.  It  is  for  these  reasons,  that  I 
recommend  that  the  funds  for  the  Advanced  Technok)gy  Program  be  protected  from 
unnecessary  cuts  that  would  compromise  our  nation's  pre-oompetitive  R&D. 
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Testimony  of  David  B.  Singer 

Committee  on  Science  Subcommittee  on  Teclmology 

TA/NIST  Budget  Authorization  Hearing  ■  March  23,  1995 


My  name  is  David  Singer  and  I  am  President  and  Chief  Executive  Officer  of 
Affymetrix,  a  two-year  old,  75  person  biotechnology  company  headquartered  in  Santa  Clara, 
California. 

Our  mission  is  to  develop  technologies  which  enable  scientists  and  doctors  to  analyze 
genetic  infoimation  faster  and  more  cost-effectively  than  current  technologies  allow.   The 
ability  to  understand  complex  genetic  information  rapidly  is  becoming  critical  as  the  human 
genome  project  becomes  a  reality.   This  new  knowledge  of  the  genetic  basis  of  disease  will 
play  a  critical  role  in  increasing  the  efficacy  and  decreasing  the  cost  of  healthcare,  especially 
in  areas  such  as  cancer  and  infectious  and  genetic  diseases. 

Our  core  technology  is  a  unique  marriage  of  manufacturing  techniques  used  by  the 
semiconductor  industry  and  advanced  biochemistry  which  has  served  as  the  foundation  for  the 
biotechnology  industry.   This  combination  of  technologies  allows  us  to  manufacture  chips 
with  DNA  molecules  on  them  for  sequencing  DNA.  These  chips  have  broad  applicability  in 
basic  research  as  scientists  elucidate  the  relationship  between  human  genes  and  disease.    Once 
these  relationships  are  established,  the  chips  will  provide  a  cost  effective  tool  for  clinical 
diagnostics. 

As  a  small  company,  we  must  use  our  resources  to  bring  our  first  generation  products 
to  market.    Our  first  product  is  a  tool  to  analyze  the  HTV  virus  in  AIDS  patients  so  that 
physicians  can  combat  drug  resistance  (a  major  expense  in  AIDS  treatment)  through  the  use 
of  more  appropriate  drugs.    At  the  same  time,  our  scientific  team  has  conceived  of  fijture 
generations  which  will  increase  the  power,  and  thus  the  market  opportunity,  of  our 
technology.   We  do  not  have  the  resources  to  develop  them  now.   More  specifically,  these 
ideas  could  make  the  technology  more  useful  to  less-sophisticated  users  in  doctors'  offices, 
small  hospitals  and  clinics.  This  concept  is  at  the  heart  our  of  ATP  grant  research  effort. 
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It  is  within  this  context  that  we  decided  to  compete  for  an  award  in  the  Advanced 
Technology  Program.   Our  efforts  began  in  the  winter  of  1993-94  as  we  submitted  a  "White 
Paper"  to  MIST  supporting  "DNA  Diagnostics"  as  an  appropriate  sector  in  which  to  have  a 
competition.    In  the  spring  of  1994,  when  MST  announced  that  there  would  be  a  competition 
in  "DNA  Diagnostics"  we  increased  our  resource  commitment  at  Affymetrix  (1)  to  establish  a 
consortium  of  the  necessary  expertise:  two  for-profit  companies,  four  universities,  and  a 
National  Laboratory  and  (2)  to  formally  compete  to  win  the  award. 

In  October  of  1994,  our  consortium  was  awarded  a  $31.5  million  grant,  which  we 
have  to  match  with  an  additional  $3 1 .5  million,  to  pursue  feasibility  of  the  ideas  discussed 
above.   This  award  is  not  only  subject  to  our  providing  the  matching  funds,  but  also  to  annual 
Congressional  appropriations  and  quarterly  and  yearly  reviews  by  NIST  and  its  external 
advisors.    Our  five-year  goal  is  to  demonstrate  the  feasibility  of  the  technology  so  that  we  can 
begin  the  far  more  costly  process  of  product  development. 

For  a  start-up  company,  we  are  doing  fairly  well,  so  I  don't  want  to  give  you  the 
impression  that  we  would  not  exist  without  this  grant.    However,  in  the  absence  of  additional 
external  funding,  we  will  not  pursue  these  long-term,  high  risk  technology  developments. 

Unfortunately,  we  can  not  afford  to  pursue  these  imf)ortant  ideas  because  every  time 
we  make  decisions  about  allocating  our  limited  resources,  we  decide  to  spend  money  on 
products  which  will  produce  revenue  in  the  next  three  years,  not  those  "high-risk,  pre- 
competitive"  initiatives  which  will  be  critical  for  the  next  decade.   The  capital  markets, 
whether  public  or  private,  demand  to  see  product  revenue  in  the  near-term.    Even  the  most 
long-term  investors  —  venture  capitalists  —  have,  at  best,  a  five-year  time  horizon. 

There  are  a  number  of  points  I  believe  that  this  committee  should  consider  as  it 
evaluates  the  ATP  program: 
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*  The  ATP  funds  pre-competitivc,  high-risk  basic  technology  development 
through  a  rigorously  run  competitive  process  which  is  a  model  for  cost-shared, 
industry-led  partnerships.   Our  parmer.  Molecular  Dynamics,  a  newly  formed 
public  company,  is  testimony  to  the  fact  that  the  public  capital  markets  simply 
will  not  fund  projects  of  this  magnitude  and  time-scale.    In  fact,  these  are 
technology  development  programs  whose  time  horizons  exceed  the  investment 
appetite  of  venture  capitalists. 

*  Technology  has  radically  changed  the  global  economy  in  every  industrial 
sector  and  we  must  acknowledge  that  these  changes  require  adaptation,  both  in 
how  we  in  industry  approach  our  business  and  the  way  government  supports 
American  competitiveness.   Private  and  public  entities  around  the  world  are 
working  together  in  novel  partnerships  with  increasing  frequency  to  meet  the 
challenges. 

*  The  Federal  Government  has  acknowledged  the  importance  of  the  human 
genome  program  in  providing  better  healthcare  for  more  people  at  lower  costs. 
Combinations  of  universities,  companies  and  goverrmient  agencies  are  doing 
the  same  in  almost  every  developed  nation. 

The  human  genome  program  is  not  able  to  support  the  transition  of  many 
promising  technologies  from  basic  research  through  pre-competitive  technology 
development.    If  we  want  to  see  the  benefits  of  the  human  genome  project 
actually  being  used  broadly  in  healthcare,  we  must  fund  the  development  of 
technologies  which  ten  years  from  now  will  allow  this  to  happen  —  that  is  what 
Affymetrix  and  others  are  doing  under  the  ATP. 

*  On  a  more  macro  point,  the  biomedical  sector  is  fundamentally  different  from 
other  sectors  —  such  as  high-tech  consumer  products  —  because  of  the  time  it 
takes  to  get  products  to  market.   The  major  driver  of  this  "time  to  market" 
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challenge  is  that  the  government  has  high  (costly)  regulatory  hurdles  for 
companies  like  ours  to  jump  over. 


From  the  view  of  a  small  company  based  3,000  miles  from  Washington,  D.C.  the 
encouraging  part  of  the  current  debate  about  fiscal  responsibility  in  Congress  is  the 
acknowledgment  that  we  must  reduce  the  deficit  and  stop  mortgaging  our  future  standard  of 
living  for  current  consumption  -  that's  ultimately  the  whole  point  of  this  exercise.    It  seems 
to  me  that  a  major  part  of  being  fiscally  responsible  is  creating  an  environment  where  we  as  a 
nation  are  investing  appropriately  in  our  future.    We  have  a  solid  history  of  making  these 
types  of  investments  years  ahead  of  other  countries  —  as  evidenced  by  our  leadership  position 
in  most  of  the  emerging  technology  dominated  industries. 

This  is  best  illustrated  by  a  story  told  to  me  by  Stanford  Professor  Paul  Berg,  a  Nobel 
Laureate  and  Affymetrix  director,  about  a  conversation  he  had  with  President  Mitterand  of 
France  during  a  Mitterand  visit  to  Stanford.    Mitterand  was  admiring  Silicon  Valley  and  the 
American  preeminence  in  biotechnology  and  was  trying  to  understand  its  origins.    To  a 
stunned  Mitterand,  Dr.  Berg  repUed  that  much  of  the  fundamental  science  underpinning  the 
biotech  revolution  had  actually  been  done  at  the  Institute  Pasteur  in  France  in  the  1950s  and 
1960s.   The  reason  these  advances  were  capitalized  upon  in  the  United  States  was,  to  a  large 
degree,  a  result  of  the  federal  funding  for  universities  and  small  U.S.  companies  for  basic 
research  and  pre-competitive  technology  development. 

The  list  of  basic  advances  made  in  the  United  States  but  commercialized  by  other 
countries  because  of  the  inability  of  the  capital  markets  to  fund  their  "pre-competitive"  stage 
is  long  and  sad,  including  VCRs,  memory  chips,  small  copiers  and  fax  machines.   Today,  the 
ATP  approach  and  other  initiatives  focused  on  basic  science  serve  as  a  model  for  similar 
initiatives  in  virtually  every  developed  country. 
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Even  with  an  imperative  of  deficit  reduction,  we  should  ask  where,  to  the  extent  the 
Federal  government  is  making  investments,  do  those  investments  enhance  productivity  and, 
thus  competitiveness?   In  lay  terms,  a  key  test  of  any  investment  is:  "Does  it  help  the  Nation 
deal  with  the  deficit  in  the  future?"   From  an  operating  company's  perspective,  debt-fmanced 
investments  must  yield  returns  greater  than  the  cost  of  the  debt  —  otherwise,  it  would  be  a 
financial  disaster. 

The  evidence  is  irrefutable  that  investments  in  high-risk  pre-competitive  technology 
enhance  productivity  over  the  long-run.  Therein  lies  the  importance  of  the  competitively 
decided,  cost-shared  ATP  awards. 
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April  5,  1995 


Representative  Connie  Morella 

Chair,  Subcommittee  on  Technology 

U.S.  House  of  Representatives  Committee  on  Science 

Washington,  D.C.   20515 

Dear  Madame  Chairperson: 

Attached  is  a  statement  I  would  like  to  submit  for  the  record  regarding  the 
NIST  authorization.      Thank  you. 

Sincerely, 


Robert  J.  Shapiro 
Vice  President 
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Statement  of 

Robert  J.  Shapiro 

Vice  President,  Progressive  Policy  Institute 

U.S.  House  of  Representatives  Committee  on  Science 

Subcommittee  on  Technology 

March  23,  1995 

Madame  Chairperson,  I  am  Dr.  Robert  J.  Shapiro,  Vice  President  of  the 
Progressive  Policy  Institute  and  director  of  economic  studies  of  the  Progressive 
Foundation.  I  appreciate  this  opportunity  to  present  the  views  of  the 
Progressive  Policy  Institute  concerning  the  Federal  government's  proper  role 
in  supporting  investment  in  technologies  that  directly  benefit  the  private 
sector,  specifically  the  Advanced  Technology  Program  and  the  Technology 
Reinvestment  Project. 

Some  Members  of  this  committee  may  be  familiar  with  the  Progressive 
Policy  Institute's  (PPI)  strategy  for  fiscal-policy  reform,  as  explained  in  my 
report  Cut-and-Invest:  A  Budget  Strategy  for  the  New  Economy.  The  current 
debate  over  eliminating  or  reforming  subsidies  for  particular  industries — so- 
called  "corporate  welfare" — originated  with  this  and  earlier  PPI  reports;  and 
many  other  organizations  in  Washington,  from  the  liberal  Center  for  Budget 
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and  Policy  Priorities  to  the  libertarian  Cato  Institute,  have  endorsed  our 
approach  to  subsidies.  Cut-and-Invest  details  savings  of  $265  billion  over  five 
years  that  could  be  produced  by  ending  or  reforming  120  special  spending  and 
tax  subsidies  that  today  reduce  the  U.S.  economy's  efficiency  and  productivity. 

The  proper  goal  of  budget  reform  should  be  to  ensure  that  American 
workers  and  firms  have  the  means  to  be  more  productive  and  competitive  in 
the  global  economy.  To  accomplish  this,  we  must  cut  the  deficit  so  that  private 
investment  can  increase  more  rapidly,  while  simultaneously  expanding  pu6/ic 
investments  in  the  factors  of  production  common  to  all  economic  activity — 
worker  education  and  training,  basic  research  for  new  technologies,  and 
transportation  and  communications  systems  that  link  firms  and  customers  to 
markets.  These  public  investments  are  designed  to  address  areas  of  classical 
"market  failure,"  where  private  investment  does  not  generate  the  activity 
necessary  for  an  economy  to  optimize  its  potential.  PPFs  proposals  would 
redirect  to  deficit  reduction  and  thus  private  investment  57  percent  of  the 
savings  from  ending  subsidies,  while  another  24  percent  of  these  savings  would 
go  to  pubUc  investment,  and  the  remaining  19  percent  could  be  targeted  tax 
relief  for  moderate-income  families  with  children. 

The  success  of  this  strategy  depends  on  both  maintaining  a  clear 
distinction  between  public  investment  and  other  government  spending,  and 
recognizing  subsidies  when  we  see  them..  True  public  investment  differs  from 
other  government  spending  in  two  important  ways.  First,  its  only  purpose  is 
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to  expand  the  private  economy's  future  capacity  to  create  wealth  and  generate 
mass  upward  mobility.  Second,  it  is  called  for  only  in  those  areas  where 
markets  invariably  fail  to  generate  appropriate  levels  of  private  investment — 
education  and  training,  basic  research,  and  economic  infrastructure,  in  the 
areas  of,  respectively,  human,  technological,  and  physical  capital. 

In  Cut  and  Invest,  I  include  as  subsidies  which  should  be  reformed  the 
Advanced  Technology  Program  and  the  Technology  Reinvestment  Project.  Both 
programs  help  support  scientific  and  technological  research,  but  raise  serious 
questions  for  market-based  fiscal  policy  when  they  cross  the  line  from 
supporting  basic  research,  a  proper  focus  of  public  investment,  and  begin  to 
subsidize  commercial  development  by  a  particular  Rrm  and  industry.  The 
tasks  of  converting  discoveries  in  basic  research  to  products  with  commercial 
potential,  and  assisting  in  moving  these  new  products  to  the  marketplace, 
should  be  assumed  by  the  market,  not  by  taxpayers  who  will  not  share  in  the 
profits.  Once  again,  if  commercial  firms  see  potential  profits  from  risky 
development  activities,  the  firm — not  the  taxpayer — should  assume  the  risk. 

Having  said  that,  let  me  add  that  in  some  instances,  support  provided 
through  the  Technology  Reinvestment  Project  can  be  justified  on  national 
security  grounds.  We  should  always  be  skeptical  of  government  spending 
programs  or  tax  provisions  that  single  out  a  particular  industry  and  artificially 
elevate  its  rate  of  return  through  such  measures.  To  the  extent  that  the 
programs  under  question  serve  an  overriding  social  purpose  such  a  national 
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security,   or   direct   their   support   to   basic   and   generic   research,   their 
expenditures  may  be  justified. 

One  final  point:  The  cut-and-invest  fiscal  strategy  does  support  private 
technological  investment — but  not  through  industrial-policy  subsidies  and 
interventions.  Rather,  it  would  reduce  the  cost  of  capital  by  cutting  the  deficit, 
enabling  firms  to  undertake  investments  they  otherwise  could  not  afford;  and 
it  would  increase  the  supply  of  workers  adept  at  operating  and  maintaining 
sophisticated  technologies  by  expanding  support  for  education  and  training. 
For  a  market-based  economy  like  our  own,  this  approach,  along  with  support 
for  basic  research,  should  produce  the  best  results. 
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Mr.  Chairman  and  Members  of  the  Subcommittee: 

ASME  is  a  nonprofit  educational,  scientific  and  charitable  organization  that  was  founded  in 
1880  and  now  has  over  119,000  individual  members  including  nearly  19,000  student 
members.   ASME  has  no  corporate  or  organizational  members;  therefore,  it  is  not  in 
competition  with  any  organization  for  company  member  dues. 

A  Board  of  Governors,  elected  by  the  membership,  manages  the  Society.  The  Board  of 
Governors  has  assigned  the  duties  associated  with  the  operation  of  codes,  standards,  related 
accreditation  and  certification  programs  to  the  Council  on  Codes  and  Standards  (CCS).   This 
Statement  reflects  the  views  of  that  Council. 

The  Role  of  Standards 

Since  1884,  ASME  has  served  the  public  through  its  codes  and  standards  programs.   The 
original  Power  Test  Codes  developed  by  ASME  were  intended  to  provide  a  basis  of  criteria 
for  power  equipment   The  term  code  was  used  to  reflect  the  intended  use  of  the  document  as 
part  of  contractual  arrangements.   When  ASME  organized  the  Boiler  and  Pressure  Vessel 
Committee,  it  was  for  the  purpose  of  reducing  the  number  of  boiler  explosions  occurring  at 
the  turn  of  the  century.   The  Boiler  and  Pressure  Vessel  ("B&PV")  Code  has  been  referenced 
in  the  regulations  of  many  States,  Municipalities  and  Federal  Agencies.   The  States  and 
Municipalities  enforce  the  BP&V  Code. 

Today,  ASME  is  one  of  the  world's  largest  voluntary  standards-setting  organizations.   ASME 
codes,  standards  and  related  accreditation  and  certification  programs  involve  122  projects  with 
approximately  600  codes  and  standards  and  10  accreditation  and  certification  activities. 
ASME  standards  run  the  full  range  of  products  and  systems  -  from  boilers  to  pumps  to 
valves.   Approximately  4,000  volunteers  develop  ASME's  codes  and  standards  and  serve  on 
the  committees  addressing  codes,  standards,  accreditation  and  certification. 

After  a  standard  has  been  thoroughly  considered  and  approved  by  an  ASME  committee,  it  is 
referred  to  the  American  National  Standards  Institute  ("ANSI"),  for  acceptance  as  meeting  the 
criteria  for  an  American  National  Standard.   ASME  is  accredited  by  ANSI  to  develop 
American  National  Standards. 
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ASME  Involvement  in  International  Standards 

As  early  as  1898,  ASME  was  involved  in  international  standards  for  testing  materials.    When 
ASME  began  developing  performance  test  codes  and  criteria  for  testing  materials, 
businessmen  and  engineers  had  no  recognized  baseline  against  which  to  write  a  purchase 
order  nor  an  institution  through  which  to  participate  in  international  standards.    From  this 
early  involvement  in  domestic  and  international  standards,  ASME  participated  in  the 
formation  of  such  organizations  as  the  American  Society  for  Testing  and  Materials  ("ASTM") 
and,  in  1918,  ASME  joined  with  the  other  four  major  engineering  technical  societies  in 
organizing  and  founding  the  predecessor  organization  of  the  American  National  Standards 
Institute. 

Although  ASME  has  been  involved  in  developing  international  standards  for  more  than  90 
years,  the  United  States  Government  showed  little  interest  in  codes,  standards  and  related 
accreditation  programs  until  the  Kennedy  Rounds  of  the  GATT  tariff  discussions.    And  this 
interest  stemmed  from  the  Treaty  of  Rome  and  Europe's  interest  in  the  removal  of  tariff 
barriers.   During  those  discussions,  it  was  alleged  that  ASME's  B&PV  Code  symbol  stamp 
certification  program  was  a  "non-tariff  barrier  because  ASME  limited  its  program  to 
manufacturers  located  in  the  United  States  of  America  and  Canada  where  the  ASME  Code 
was  adopted  as  a  means  of  satisfying  State,  Municipal  and  Provincial  regulatory  requirements. 
Although  several  States  of  the  Unites  States  had  a  "State  Special"  or  equivalency  provision  in 
their  regulations,  it  was  alleged  that  the  "State  Special"  was  more  difficult  to  obtain  and 
presented  a  non-tariff  barrier.   As  a  result,  the  United  States  sued  ASME  under  the  Sherman 
Antitrust  Act.   The  suit  was  settled  with  a  Consent  Decree  that  provided,  in  part,  for  ASME 
to  expand  its  accreditation  from  North  America  to  the  rest  of  the  world. 

Since  1972,  ASME  has  administered  its  accreditation  program  uniformly  about  the  world  and 
has  accredited  manufacturers  in  more  than  42  countries.   Through  the  surveillance  provided 
for  in  the  Consent  Decree,  ASME  looks  upon  the  United  States  as  the  host  government  and 
through  this  relationship  receives  counsel  on  international  matters  that  involve  ASME 
consultants,  designees  and  inspectors  that  are  part  of  the  infrastructure  of  a  worldwide 
accreditation  program.   However,  ASME  recognizes  that  Consent  Decrees  should  have  a  finite 
life  and  that  there  needs  to  be  a  permanent  means  established  by  the  U.S.  Government  to 
provide  assurance  for  a  U.S.  conformity  assessment  organization. 
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During  the  early  part  of  the  last  decade,  ASME's  CCS,  in  its  Strategic  Plan,  recognized  that 
the  world  is  moving  toward  a  global  economy  which  will  change  the  marketplace  and  need 
for  standards.   Some  of  the  domestic  codes  and  standards  that  have  become  de  facto 
international  standards  will  be  adopted  by  the  international  standards  organization(s)  and  other 
domestic  standards  will  be  pre-empted  by  the  international  version.   Our  Strategic  Plan  states, 
"Where  ASME  domestic  codes  and  standards  are  pre-empted  by  international  standards  as 
evidenced  by  little  or  no  demand  for  the  domestic  code(s)  or  standard(s),  the  Society,  through 
technical  advisory  groups,  will  continue  to  support  the  international  activity  and  may  disband 
the  domestic  standards  activity."  The  Strategic  Plan  continues,  in  part,  "Domestic  standards 
committees  that  are  replaced  by  technical  advisory  groups  will  be  funded  by  government, 
industry  and  the  public."  This  funding  requires  government  participation  not  now  provided 
for  in  the  United  States,  but  which  is  common  in  other  industrialized  nations. 

THE  NEED  TO  IMPROVE  THE  PROCESS  OF 
STANDARDIZATION  THROUGH  RESTRUCTURING 

The  CCS  agrees  with  the  Office  of  Technology  Assessment  that  there  is  a  need  for  new 
organizational  arrangements  and  restructuring  of  standardization  programs  within  the  United 
States.   Indeed,  the  CCS  has  been  asserting  this  position  for  several  years  now',  both  because 
of  existing  problems  in  the  current  domestic  organization  interrelationships  and  because  of  the 
need  for  U.?.  Government  involvement  in  order  to  effectively  interface  on  the  international 
level.   In  addition,  specifically  as  these  concerns  relate  to  ongoing  negotiations  with  the 
European  Economic  Community  about  harmonization  of  standards  and  conformity  assessment, 
ASME  in  the  past  year  has  begun  forging  new  organizational  relationships  with  the  U.S. 
Government  which,  at  least  in  part,  may  provide  a  useful  model  for  overall  structural  reform. 


See,  e.g..   April  3,  1990  Statement  on  "Improving  U.S.  Participation  in  International 
Standards  Activities"  Before  the  National  Institute  of  Standards  and  Technology,  U.S. 
Department  of  Commerce;  June  19,  1990  Statement  on  "The  Federal  Role  in 
International  Standards"  Before  the  Subcommittee  on  Science,  Research  and 
Technology  of  the  U.S.  House  of  Representatives'  Committee  on  Science,  Space  and 
Technology. 
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In  general,  the  present  participation  of  U.S.  voluntary  organizations  in  the  international  arena 
lacks  strong  leadership,  is  loosely  structured  and  has  limited  effectiveness.   The  American 
National  Standards  Institute  ("ANSI")  at  present  serves  as  the  U.S.  member  of  international 
standards  organizations  such  as  the  International  Organization  for  Standardization  ("ISO"),  the 
International  Eiectrotechnical  Commission  ( "lEC")  and  Pacific  Standards  Congress  ("PASC"). 
As  such,  ANSI  controls  the  activities  involved  in  U.S.  participation  in  these  groups  and 
sometimes  inhibits  the  communication  of  U.S.  Technical  Advisory  Groups'  positions  to 
organizations  like  ISO.    In  addition,  as  we  have  learned  in  connection  with  negotiations  with 
the  European  Community,  ANSI  cannot  effectively  represent  U.S.  interests  in  a  forum  where 
govemment-to-govemment  communication  is  necessary. 

A.  ANSI  Is  Not  The  Answer 

There  are  many  reasons  why  ANSI  is  not  the  answer  either  in  terms  of  restructuring  of 
domestic  organizational  relationships  or  effective  representation  of  U.S.  interests  on  an 
international  level.   And,  these  do  not,  in  our  view,  involve  ANSI's  role  as  a  "bookseller"  as 
stated  in  the  Office  of  Technology  Assessment  Report.   Indeed,  ASME  does  not  object  to 
standards  sales  by  ANSI,  but  it  has  gone  on  the  record  as  strenuously  opposing  an  ANSI-U.S. 
Government  Memorandum  of  Understanding  which  would  cede  to  ANSI  greater 
responsibilities  and  formal  Government  recognition  of  its  coordinating  role.^ 

To  put  this  matter  in  perspective,  recall  as  noted  at  the  outset  that  ASME  joined  with  the 
other  four  major  engineering  technical  societies  in  organizing  and  founding  the  predecessor 
organization  of  ANSI  in  1918.   ASME  still  is  a  member  of  ANSI  and  actively  participates  in 
its  activities.   ASME's  Associate  Executive  Director,  Codes  and  Standards,  has  served  on 
ANSI's  Executive  Standards  Council,  International  Standards  Council,  and  Executive 
Committee  of  the  Organizational  Member  Body  Council,  and  has  chaired  a  Special 
Conmiittee  of  the  Board  of  Directors  on  the  Structure  and  Purposes  of  ANSI.   Nevertheless, 
in  oiu"  view,  ANSI  has  not  always  been  able  to  provide  the  necessary  forum  for  unbiased 
objectivity  because  of  the  vested  and  often  conflicting  interests  of  its  membership. 


See,  e.g..  October  24,  1991  ASTM  letter  to  Under  Secretary  of  Commerce  White,  and 
accompanying  Report;  see  also  October  11,  1991  letter  to  ANSI  opposing  its 
intent  to  expand  its  coordinating  role  to  include  accreditation  activities  as  reflected  in 
ANSI's  proposed  new  By-Laws. 
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Increasingly  during  the  past  two  decades,  there  have  been  situations  where  dominance  of 
ANSI  by  single  interest  groups,  generally  trade  associations  or  a  major  corporation,  have 
prevented  the  United  States  from  having  American  National  Standards  in  some  areas  that  are 
vital  to  health,  safety  and  resources.   In  addition,  because  American  National  Standards  are 
often  the  basis  for  participating  with  international  standards  groups,  the  lack  of  an  objective 
forum  for  consensus  sometimes  has  prevented  the  United  States  from  having  an  effective 
voice  in  developing  international  standards. 

It  is  ironic,  indeed  sad,  that  ANSI  has  evolved  from  its  founding  by  the  five  major 
engineering  technical  societies  into  being  more  of  a  trade  association  for  dominant,  single 
interest  trade  associations.   With  the  establishment  of  provisions  for  ANSI  recognition  of 
standards  development  committees  within  accredited  organizations,  such  as  ASME,  along  with 
ANSI's  retention  of  the  flawed  "canvas  method"  of  developing  standards,  the  standards 
"marke5>lace"  has  been  distorted  through  the  outdated  concept  of  ANSI  "coordination." 

In  addition  to  "coordination"  of  standards,  ANSI's  revised  By-Laws  and  proposed 
Memorandum  of  Understanding  between  it  and  the  U.S.  Department  of  Commerce  provide  for 
ANSI  accreditation  of  conformity  assessment  administrative  organizations.   ASME's  CCS  has 
strenuously  opposed  ANSI  becoming  involved  with  accrediting  organizations  that  administer 
accreditation  programs.   With  the  proposed  expanded  ANSI  role,  it  can  be  expected  that,  as 
has  occurred  in  the  "coordination"  of  standards  activities,  dominant  bodies  within  ANSI  will 
be  in  a  position  to  identify  particular  organizations  acceptable  to  them  to  provide  accreditation 
or  conformity  assessment  services.   With  that  approval  power,  the  body  within  ANSI  which 
has  the  greatest  financial  resources  can  dominate  the  field.  The  CCS  does  not  object  to  fair 
competition,  or  even  industry  subsidies  favoring  a  competing  accreditation  body;  however,  the 
CCS  objects  to  ANSI  being  put  in  a  position  to  determine  the  market  which  ASME  can  serve. 
Furthermore,  with  ANSI  attempting  to  "coordinate"  accreditation  within  the  United  States,  can 
organizations  such  as  ASME,  which  provide  accreditation  services  in  many  countries,  expect 
that  ANSI's  efforts  in  this  field  will  lead  to  other  bodies'  similar  efforts  to  "coordinate"  such 
activities  in  other  parts  of  the  world? 

Moreover,  for  several  decades,  ASME  has  voiced  concern  about  the  lack  of  true  "due 
process"  afforded  by  ANSI  procedures  and  practices.   ANSI's  proposed  new  By-Laws  give  no 
indication  that  ANSI  intends  to  remove  the  opportunity  for  dominance  and  provide  for 
objectivity.   ASME  has  attempted  to  work  with  ANSI  over  many  years  with  the  objective  of 
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improving  "due  process"  for  all  users  of  the  American  National  Standards  system.   In  fact,  a 
senior  ASME  staff  person  chaired  an  ANSI  Committee  on  the  Structures  and  Purposes  of 
ANSI;  this  was  a  "balanced  committee,"  having  representatives  from  industry,  technical 
societies,  government  and  labor.    That  balanced  committee  made  many  recommendations,  but 
ANSI's  Board  of  Directors  accepted  only  part  of  the  Report   The  most  significant  parts 
which  were  ignored  by  ANSI's  Board  of  Directors  would  have  phased  out  the  flawed  "canvas 
method"  and  provided  for  objectivity  among  parties  at  an  ANSI  appeal  hearing,  thus, 
providing  for  true  "due  process." 

While  ASME  has  continued  to  work  with  ANSI  to  address  these  concerns  raised  by  ASME 
and  other  technical  societies  -  meeting  with  an  ANSI  Blue  Ribbon  Committee  as  recently  as 
November  13-14,  1991  --  we  are  not  optimistic  about  their  satisfactory  resolution.   And,  as 
ASME  informed  ANSI  at  the  outset  of  those  November  1991  meetings,  absent  resolution 
ASME  is  considering  withdrawing  from  ANSI  altogether  and  dissolving  the  long  standing 
working  relationship  between  ASME  and  ANSI  -  a  step  which  already  was  taken  years  ago 
by  ASTM,  another  of  the  five  founding  technical  societies  of  ANSI's  predecessor. 

In  sum,  ANSI  is  not  the  answer. 

B.        There  Is  A  Need  For  An  Enhanced  U.S.  Government  Role  in  International 
Standards  Activities  ^ 

The  ASME's  CCS  believes  that  there  is  a  compelling  need  for  an  enhanced  U.S.  Government 
role  in  international  standards  activities  both  to  support  adequate  levels  of  participation  by 
U.S.  technical  interests  and  to  represent  U.S.  private  sector  interests  in  govemment-to- 
govemment  negotiations.   Reasons  why  government  needs  to  be  more  involved  in  these 
aspects  of  international  standards  development  are  illustrated  by  ASME's  experiences  in 
international  standardization  activities. 

First,  ASME  has  sponsored  the  U.S.  Technical  Advisory  Groups  ("TAGs")  to  ISO  and  lEC 
committees  when  ASME  has  administered  the  interfacing  domestic  code  or  standard 
committee  with  the  same  or  a  similar  scope  as  that  of  the  international  committee.   From 
ASME's  experience  with  international  standards,  there  appears  to  be  little  likelihood  that 
industry  will  provide  the  necessary  financial  support  to  the  TAGs  administrator  or  to  the 
qualified  people  necessary  to  represent  the  U.S.  on  the  TAGs.  Therefore,  U.S.  Government 
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financial  support  will  be  needed  in  order  to  assure  that  U.S.  interests  continue  to  be  properly 
represented  in  a  period  of  greatly  increased  preemption  of  domestic  standards  by  international 
standards. 

Second,  when  international  standards  harmonization  efforts  involve  international  negotiations, 
it  is  essential  that  the  U.S.  Government  provide  leadership  in  government-to-government 
interfaces.   In  particular,  this  has  become  readily  apparent  during  the  past  several  years  in 
connection  with  the  prodigious  efforts  by  the  European  Community  to  adopt  a  system  of 
common  standards.   It  is  essential  that  U.S.  interests  work  with  the  European  Community  in 
order  to  establish  and  assure  a  workable  means  for  U.S.  manufacturers  to  meet  EC  standards 
and  continue  to  have  access  to  European  markets.   However,  a  private  sector  organization 
cannot  play  the  role  of  international  negotiator  for  U.S.  interests.   Instead,  govemment-to- 
govemment  negotiation  to  develop  and  implement  acceptable  agreements  is  necessary  for  the 
continuation  and  even  possible  expansion  of  the  free  trade  between  the  U.S.  and  other  nations. 
Nor  is  this  heightened  attention  to  international  standardization  limited  to  the  European 
Community;  although  perhaps  spurred  by  them,  standardization  is  receiving  increased 
attention  by  Asian  and  Third  World  nations  as  well.   Unless  the  U.S.  Government  takes  an 
activist  role  in  representing  and  supporting  U.S.  interests  in  these  activities,  U.S. 
competitiveness  could  be  severely  jeopardized. 

In  what  should  be  reviewed  as  a  possible  model  for  other  similar  endeavors,  ASME  within 
the  past  year  has  formed  a  Pressure  Technology  Sectoral  Advisory  Committee  ("PT-STAC") 
to  assist  the  U.S.  Government  in  the  development  of  positions  for  use  as  a  basis  for 
negotiations  with  the  European  Community,  and  other  regional  technical  and  trade  entities,  on 
matters  relating  to  pressure  equipment.   This  PT-STAC  was  formed  as  a  result  of  a 
recommendation  from  industry  at  a  joint  ASME/MST  Conformity  Assessment  Workshop  on 
Pressure  Vessels,  held  on  January  31,  1991.   It  seemingly  points  the  way  toward  a  productive 
partnership  of  standards  development  and  accreditation  organizations,  government  and 
industry  in  coordinating  standards  and  accreditation  activities. 

Initially,  PT-STAC  was  formed  as  a  committee  under  ASME's  Board  on  Pressure  Technology 
Codes  and  Standards  with  representatives  from  affected  ASME  technical  bodies,  the  U.S. 
Government  and  organizational  representatives.  To  date,  the  membership  includes 
representatives  from  the  National  Institute  of  Science  and  Technology  ("NIST")  (Vice- 
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Chainnan  of  PT-STAQ,  U.S.  Department  of  Commerce  Office  of  European  Community 
Affairs,  Pressure  Vessel  Manufacturers  Association,  American  Boiler  Manufacturers 
Association,  ASME  Board  on  Accreditation  and  Certification,  ASME  Boiler  and  Pressure 
Vessel  Committee,  American  Insurance  Association,  National  Board  of  Boiler  and  Pressure 
Vessel  Inspectors,  and  ASME  Pressure  Piping  Committee,  and  have  invited  the  American 
Petroleum  Institute,  ASME  Standardization  of  Valves,  Flanges,  Fittings  and  Gaskets 
Committee,  and  Materials  Properties  Database  Network  to  provide  representatives. 

Through  its  first  three  meetings,  PT-STAC  has  provided  a  highly  productive  forum  for 
establishing  an  understanding  of  evolving  European  Community  standardization  requirements 
and  providing  feedback  from  U.S.  organizations  which  would  be  affected  regarding  concerns 
which  need  to  be  represented  and  negotiated  on  behalf  of  U.S.  interests  in  order  to  allow  for 
continued  free  trade  after  the  European  Community  standards  requirements  go  into  effect. 

The  Council  on  Codes  and  Standards  believes  that  participation  in  such  sectoral  technical 
forums  is  a  desirable  role  for  the  U.S.  Government.   Such  a  partnership  between  government, 
private  sector  standards  development  and  accreditation  organizations  and  industry  in 
coordinating  and  implementing  a  National  Standards  Policy  is  clearly  preferable  to  the  Office 
of  Technology  Assessment's  proposed  alternatives  of  having  either  the  Interagency  Standards 
Policy  Committee  or  NIST  undertake  this  role  acting  alone. 

C.        A  New  Institute  Should  Be  Formed  As  A  Public  Corporation  to  Oversee  and 
Implement  National  Standard  Policy 

The  ASME's  CCS  has  for  several  years  advocated  the  establishment  of  an  independent 
national  Institute  for  Standards  and  Conformity  Assessment  to  oversee  and  implement  national 
standards,  accreditation  and  certification  activities.  ASME's  recent  experiences  with  PT-STAC 
have  served  to  reinforce  its  earlier  observations  about  the  desirability  of  moving  in  this 
direction.    Accordingly,  the  Council  on  Codes  and  Standards  enthusiastically  supports  the 
Office  of  Technology  Assessment's  reconunendation  for  the  creation  of  such  a  new  public 
corporation. 

This  Institute  should  be  organized  as  a  "partnership"  to  include  all  of  those  entities  which  are 
directly  affected  by  standards  and  accreditation  activities.   For  example,  a  suggested  Board  of 
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Directors  of  such  an  Institute  should  include  about  one-third  each  from  government  (federal 
and  state);  industry  (manufacturers  and  users);  and  standards  development  and  conformity 
assessment  organizations.   There  also  could  be  representatives  from  the  general  public. 

This  Institute  would  provide  the  necessary  forum  for  developing  national  policies  and 
strategies  on  standards,  accreditation  and  certification  issues,  including  establishing  positions 
for  representing  U.S.  interests  in  international  negotiations  with  other  governments.   Such  an 
Institute  may  be  the  difference  between  a  piecemeal  and  disorganized  private  sector  approach 
to  international  standards  and  a  healthy  worldwide  system  for  standards  and  conformity 
assessment  programs. 

Such  an  Institute  also  would  fill  the  clear  and  pressing  need  for  at  least  quasi-governmental 
oversight  and  an  objective  level  for  "due  process"  appeals  that  both  go  beyond  the  current 
private  sector  requirements  and  is  supportable  in  the  courts.   We  strongly  believe  that  such  an 
alternative  source  is  required  to  assure  a  lack  of  the  bias  and  abuse  of  competitive  opportunity 
which  plagues  the  current  strictly  private  sector  system.   Unless  this  situation  is  improved, 
U.S.  interests  in  international  commerce  could  be  severely  harmed. 

In  addition,  this  Institute  should  develop,  through  consensus,  criteria  for  standards 
development  and  conformity  assessment  organizations  and  audit  accredited  organizations  to 
assure  compliance. 

At  a  June  21,  1991  meeting  between  U.S.  and  European  Community  delegations,  then 
Secretary  of  Commerce  Mosbacher  agreed  that  the  U.S.  Government  will  provide  assurance 
on  conformity  assessment  when  requested.   As  a  private  sector  organization  that  has 
administered  conformity  assessment  programs  since  1915,  CCS  supports  the  concept  of  an 
independent  Institute,  to  work  on  behalf  of  the  U.S.  Government  in  implementing  Secretary 
Mosbacher' s  pledge,  as  well  as  generally,  to  provide  the  oversight  assurance  for  conformity 
assessment  and  for  related  standards  developing  organizations  within  the  U.S.  This  Institute 
could  be  limited  in  scope  to  those  conformity  assessment  programs  that  are  referenced  by 
government  (federal  and  state)  as  a  means  of  satisfying  internal  regulatory  requirements  or 
international  trade  criteria.   In  addition,  it  could  be  required  that  any  standards  developer  or 
conformity  assessment  sponsor  that  wants  to  be  referenced  in  federal  procurement  contracts  or 
regulations  be  accredited  by  this  Institute. 
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ASME  already  has  had  a  positive  experience  with  quasi-governmental  "internal  audits"  of  its 
accreditation  programs,  which  can  serve  as  a  model  for  this  projected  role  of  the  Institute. 
During  the  restructuring  of  ASME  in  1980,  a  Board  on  Accreditation  was  created,  with  one  of 
its  duties  being  to  provide  for  "internal  audits."   To  implement  this  new  requirement,  that 
Board  recommended  that  the  Council  on  Codes  and  Standards  request  the  federal  agencies 
that  reference  ASME  accreditation  as  a  means  of  satisfying  a  regulatory  requirement  to 
provide  quality  assurance  specialists  to  participate  in  the  "internal  audits"  of  ASME's 
accreditation  programs.   As  a  result,  four  agencies  of  the  U.S.  Government  provide  quality 
assurance  specialists  for  audit  teams.   The  "findings"  of  deviations  from  ASME's  procedures 
and  "observations"  for  improvements  by  the  team  are  reported  to  ASME  and  are  considered 
to  be  valuable,  constructive  input  to  our  programs. 

Lastly,  we  must  emphasize  in  closing  that  the  proposed  Institute  is  not  an  invitation  for  a 
government  takeover  of  the  private  sector  voluntary  standards  process  in  the  United  States,  as 
some  have  and  will  allege.   Rather,  it  is  a  call  for  a  partnership  between  industry,  government 
and  private  standards  development  and  conformity  assessment  organizations.   It  is  a  concrete 
recommendation  which  recognizes  the  national  government's  necessary  and  proper  role  in 
meeting  the  pressing  needs  of  rapidly  proliferating  international  standardization,  as  well  as  in 
assisting  correction  of  the  existing  domestic  systemic  flaws.   It  is  the  Council  on  Codes  and 
Standards'  sincere  hope  that  the  recently  heightened  national  awareness  of  the  need  for 
strategies  to  enhance  U.S.  economic  competitiveness  will  lead  to  a  national  consensus  for  the 
creation  of  this  Institute  for  Standards  and  Conformity  Assessment 

Mr.  Chairman,  that  concludes  my  Statement.   Thank  you  for  the  opportunity  to  express  the 
views  of  the  ASME's  Council  on  Codes  and  Standards  on  these  important  issues.    I  would  be 
happy  to  respond  to  any  questions. 
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The  Engineers'  Public  Policy  Council  of  AAES  is  pleased  to  submit  our  views  on  the  FY 
1996  authorization  for  the  National  Institute  of  Standards  and  Technology.  AAES  is  a 
multidisciplinary  organization  dedicated  to  coordinating  the  collective  efforts  of  over  800,000 
members  to  advance  the  knowledge,  understanding,  and  practice  of  engineering. 

It  should  be  noted  that  NIST's  budget  is  the  only  portion  of  the  federal  budget  devoted  to 
the  specific  purposes  of  enhancing  and  leveraging  industry's  development  and  use  of 
technology.  Is  should  also  be  recognized  that  NIST  helps  small  and  medium-sized 
companies  as  much  as  it  helps  large  companies,  and  that  it  is  not  engaged  in  picking 
corporate  "winners  and  losers."  NIST  provides  support  for  all  industries  based  on  technically 
sound,  merit-based  proposals  free  of  political  influence. 

NIST's  mission  is  to  help  U.S.  industry  maintain  its  clear,  though  slipping,  international  lead 
in  those  technologies  deemed  critical  to  our  nation's  competitiveness.  It  does  so  by 
conducting  a  world-class  program  of  scientific  and  engineering  standards  and  measurements, 
which  are  tools  essential  for  all  businesses  that  design  and  produce  technology-based  goods 
and  services.  It  also  does  so  by  working  in  partnership  with  industry  to  develop  generic  and 
enabling  technologies  and  quality-based  manufacturing  processes  in  high  risk  areas  that 
industry  is  not  able  to  fund  on  it's  own.  These  new  technologies  and  advanced 
manufacturing  processes,  in  turn,  can  be  adapted  and  commercialized  in  the  private  sector 
as  new  products  and  services,  which  open  new  markets,  produce  economic  opportunity,  and 
generate  high  value  added  jobs. 

We  share  the  common  concern  that  deficit  spending  must  be  reduced  and  we  are  fully  aware 
of  the  budget  constraints  with  which  Congress  must  contend.  Interest  on  the  debt  is  sapping 
away  the  capital  resources  available  for  productive  investment  in  our  society.  At  the  same 
time,  however,  we  believe  that  the  Federal  government  can  and  must  continue  to  play  an 
effective  role  in  helping  industry  bridge  the  gap  between  federally-supported  basic  research 
and  commercialization  of  technology  by  industry.  Such  an  investment  furthers  our  economic 
growth  and  standard  of  living  in  an  increasingly  competitive  global  market. 

Standards  and  Measurements  Laboratory  Programs 

We  support  the  administration's  efforts  to  strengthen  NIST's  laboratory  programs  and 
believe  that  these  programs  should  be  given  priority  in  the  NIST  budget.  NIST's  standards 
and  measurements  mission  is  the  cornerstone  of  its  efforts  to  support  the  competitive  health 
of  U.S.  companies.  Since  its  days  as  the  National  Bureau  of  Standards,  NIST  has  provided 
practical  tools  such  as  methodologies  and  standards  for  making  measurements,  evaluated 
data,  and  testing  methods  used  by  companies,  both  large  and  small,  across  all  sectors.  The 
necessity  of  providing  such  services  has  been  well-recognized  as  long  as  we  have  been  a 
nation,  as  reflected  by  the  U.S.  Constitution,  which  empowers  the  federal  government  to  set 
the  standards  of  weights  and  measures. 

Much  of  NIST's  standards  and  measurements  effort  represents  an  investment  in  what  might 
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be  called  "infrastnictural"  technologies,  or  generic  technologies  needed  by  industry  for  use 
in  commercializing  other  technologies  as  products  and  services.  It  is  in  this  area  where 
industry  historically  fails  to  adequately  invest.  This  is  because  the  measurement  technology 
will  be  widely  shared  by  companies  as  they  develop  competing  products  and  since  the 
measurement  technology  is  not  itself  typically  incorporated  into  a  product  or  service  whereby 
the  related  R&D  costs  could  be  recovered. 

Despite  the  overall  constraints  on  budgeting,  we  believe  that  a  strong  case  can  be  made  for 
increases  in  NIST's  laboratory  budget.  In  addition  to  meeting  the  growing  technical  needs 
of  established  industries,  NIST  must  also  be  able  to  support  industry's  standards  and 
measurements  needs  in  new  and  emerging  technology  areas.  In  a  global  market  where  the 
life-span  of  a  new,  competitive  technology  is  often  measured  in  months,  rather  than  years, 
U.S.  industry  often  depends  on  prompt  action  by  NIST  to  provide  the  necessary  standards 
and  measurement  tools  necessary  for  commercialization. 

While  industry  does  not  need  NIST  to  set  standards,  NIST  plays  an  important  role  as  a 
monitor,  conveyer,  facilitator,  and  producer  of  background  material  for  standards 
development  led  by  the  private  sector.  In  the  area  of  conformity  assessment,  we  support 
efforts  by  NIST  to  serve  as  a  focal  point  for  information  relevant  to  the  General  Agreement 
on  Tariffs  and  Trade  (GATT).  We  do,  however,  beUeve  that  other  conformity  assessment 
activities  of  NIST  -  such  as  the  National  Voluntary  Conformity  Assessment  Systems 
Evaluation  (NVCASE)  and  the  National  Voluntary  Laboratory  Assessment  Program 
(NVLAP)  -  should  be  self-supporting. 

Congress  should  also  be  aware  that  recent  and  proposed  cuts  to  R«feD  programs  of  other 
Federal  departments  and  agencies  can  have  a  si^iificant  impact  on  NIST's  laboratory 
programs.  These  cuts  will  ultimately  affect  non-appropriated  revenue  derived  by  NIST  from 
fees,  in-kind  contributions,  and  contract  research  done  for  the  Department  of  Defense,  the 
Department  of  Energy,  and  other  Federal  agencies.  They  threaten  to  disrupt  NIST's  core 
laboratory  programs.  Accordingly,  Congress  should  maintain  a  strong  funding  for  NIST's 
laboratory  program. 

Advanced  Technology  Program 

Unlike  the  government-directed  "industrial  poUcies"  of  our  principal  national  competitors, 
NIST's  Advanced  Technology  Program  (ATP)  embodies  a  uniquely  American  approach  to 
strengthening  our  competitive  posture,  with  industry  leading  the  way  in  determining  areas 
for  commercially  relevant  innovations  and  working  in  partnerships  with  govertmient  support 
on  the  generic  and  enabling  technologies  needed  to  realize  these  new  products  and  services. 

The  relatively  small  sums  represented  by  an  ATP  grant  can  make  all  the  difference  for  a 
small  or  medium-sized  company  with  an  innovative  concept  but  which  is  unable  to  find 
private  sector  sources  willing  to  invest  in  the  higher  risk  initial  R&D  stages.  While  the 
venture  capital  market  is  growing,  such  funds  generally  look  for  less  risk  and  a  quicker 
return  on  investment  than  projects  supported  by  ATP  can  provide.  Without  ATP,  these 
companies  generally  have  three  options:    1)  abandon  a  promising  technology,  2)  sell  the 
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rights  to  their  innovation  to  foreign  competitors,  who  will  enjoy  the  lion's-share  of  profits 
and  jobs  that  result  from  successful  commercialization,  or  3)  struggle  along  in  the  hopes  that 
investors  will  eventually  be  found,  while  meanwhile,  foreign  competitors  move  rapidly  to 
commercialize  their  technologies  and  use  their  first  to  market  advantage  to  lock  up  market 
share.  None  of  these  options  are  productive  for  the  U.S.  economy.  While  endorsing  the 
legitimacy  of  the  ATP  approach,  we  also  believe  there  are  clear  boundaries  to  the 
government's  role: 

♦  Industry  leadership  and  matching  funds  are  essential;  ATP  should  not  (and  does  not) 
support  high-risk  technology  efforts  unless  private  companies  are  willing  to  make  a 
significant  financial  commitment  to  the  project.  On  average,  companies  have 
provided  more  than  50%  of  the  costs  of  the  research. 

♦  ATP  must  continue  to  provide  balanced  support  for  companies  both  large  and  small 
and  emphasize  collaborations  such  as  consortia  of  small  companies  and  joint  ventures 
that  help  leverage  the  available  funding  and  broaden  the  dissemination  of  research 
results. 

♦  ATP  should  not  compete  with  the  private  sector  as  a  resource  for  capital  funding. 
To  avoid  this,  ATP  must  continue  to  focus  on  high-risk,  potentially  high  pay-off 
efforts  for  which  capital  investment  in  our  economy  is  not  currently  available. 

♦  ATP  funding  must  continue  to  be  awarded  competitively,  with  proposals  selected  for 
funding  on  the  basis  of  their  technical  and  business  merit  by  individuals  quaUfied  to 
do  so. 

♦  ATP  awards  should  not  support  consortia  to  develop  standards  outside  the  private 
sector  voluntary  consensus  system. 

♦  Commercialization  must  continue  to  be  left  to  the  private  sector. 

As  a  relatively  new  program,  ATP's  track  record  is  encouraging  but  admittedly  incomplete. 
Technologies  are  not  commercialized  overnight  and  it  takes  time  to  realize  return  on 
investments.  Thus,  Congress  should  continue  to  scrutinize  ATP  to  ensure  that  it  stays  within 
these  boundaries  and  that  tax-payer  dollars  are  productively  spent.  As  the  program  proves 
itself  and  until  the  high-risk  capital  market  changes  for  the  better,  funding  should  continue 
to  be  increased  to  a  level  sufficient  to  ensure  national  impact.  Unless  adequately  funded, 
the  broad  economic  benefits  of  the  program  caimot  be  fairly  evaluated. 

We  believe  the  argument  that  government  bureaucrats  should  not  be  trusted  over  the 
private  market  to  target  promising  new  technologies  ignores  two  key  points:  First,  the 
private  market  produces  the  ATP  research  ideas,  develops  the  business  plans,  and  judges 
the  merit  of  projects.  Second  and  more  important,  ATP  helps  companies  fund  those  high- 
risk  technologies  that  would  not  hkely  be  funded  otherwise  because  companies  cannot  afford 
to  bear  the  cost  alone  for  reasons  cited  above.  Thus,  ATP  supported  research  is  not 
designed  to  compete  with  or  substitute  for  projects  funded  entirely  with  private  funds,  but 
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to  fill  a  void  critical  to  our  economic  growth.  The  argument  that  projects  not  funded 
entirely  with  private  funds  are  not  worth  funding  at  all  overlooks  many  examples  of 
productive  government/industry  partnerships. 

Manufacturing  Extension  Partnership  Program 

Noting  by  analogy  the  success  that  agricultural  extension  services  played  in  helping  to  make 
American  agriculture  one  of  the  most  competitive  industries  in  the  world,  we  support 
government  outreach  and  extension  services  to  industry,  embodied  in  NIST's  Manufacturing 
Extension  Partnership  (MEP). 

Manufacturing  extension  is  particularly  valuable  to  small  and  medium-sized  U.S. 
manufacturers,  the  primary  job  producers  in  our  economy,  by  affording  them  the  opportunity 
to  assimilate  proven  technologies  and  by  providing  guidance  on  technical  issues  that  these 
cannot  solve  on  their  own.  Even  small  improvements  to  enhancing  the  productivity  of  a 
manufacturing  line  and/or  reducing  the  cost  of  production  can  make  a  big  difference  for 
these  companies  in  ensuring  that  they  stay  in  business.  The  ability  to  make  these 
improvements  is  becoming  even  more  critical  as  smedl  £md  medium-sized  compeuiies  are 
increasingly  exposed  to  foreign  competitors  in  the  U.S.  market  and  the  necessity  of 
competing  in  the  global  market  to  remain  viable. 

For  these  reasons,  we  encourage  Congress  to  maintain  its  support  for  NIST's  Manufacturing 
Extension  Partnerships,  including  a  sufficient  number  of  centers  and  development  of  an 
information  network  that  ensures  access  by  small  and  medium-sized  businesses  in  all  states 
and  regions.  We  support  the  administration's  recommended  growth  in  this  important 
program,  and  it  should  be  recognized  that  the  budget  request  also  serves  to  integrate 
existing  manufacturing  extension  centers  funded  by  the  Department  of  Defense,  thereby 
freeing  defense  funds  to  help  ensure  our  military  readiness  and  other  purposes. 

Construction  and  Major  Renovation  of  Facilities 

The  need  to  renovate  and  upgrade  NIST  facilities  to  provide  reliable  power,  adequate 
environmental  controls,  and  state-of-the-art  capabilities  remains  critical  to  the  Institute's 
ability  to  successfully  meet  its  technology  mission.  We  urge  Congress  to  provide  adequate 
funding  for  facilities  renovation  and  construction. 

Conclusion 

The  engineering  profession  believes  NIST  programs  have  an  important  role  to  play  in 
sustaining  the  competitiveness  of  U.S.  industry,  both  large  and  small.  NISTs  standards  and 
measurements  program,  industry-lead  precommercial  R&D,  and  manufacturing  extension 
efforts  are  not  about  picking  "wiimers  and  losers"  in  the  marketplace.  Rather,  they  ensure 
that  all  companies,  both  large  and  small,  have  the  basic  tools  they  need  to  be  competitive 
in  the  global  marketplace.  We  urge  the  Subcommittee  to  provide  strong  support  for  NIST 
programs  and  to  resist  the  temptation  to  cut  investments  essential  to  our  nation's  long-term 
economic  health. 
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AAES  Member  Societies 

American  Academy  of  Enviromnental  Engineers 

American  Indian  Science  &  Engineering  Society 

American  Institute  of  Chemical  Engineers 

American  Institute  of  Mining,  Metallurgical  and  Petroleum  Engineers 

American  Institute  of  Plant  Engineers 

American  Nuclear  Society 

American  Society  for  Engineering  Education 

American  Society  of  Agricultural  Engineers 

American  Society  of  Civil  Engineers 

American  Society  of  Mechanical  Engineers 

Institute  of  Electrical  &  Electronics  Engineers 

National  Institute  of  Ceramic  Engineers 

National  Society  of  Professional  Engineers 

Optical  Society  of  America 

Society  of  Fire  Protection  Engineers 

Society  of  Hispanic  Professional  Engineers 

Society  of  Women  Engineers 

Adviaor/Oboerver 

National  Academy  of  Engineering 

AAES  Aaaodate  Societiea 

Association  for  International  Practical  Training 

Federation  of  Materials  Societies 

INFORMS 

National  Action  Council  for  Minorities  in  Engineering 

NACE  International 

National  Council  of  Examiners  for  Engineering  and  Surveying 

Tau  Beta  Pi  Association 

The  American  Society  for  Nondestructive  Testing,  Inc. 

AAES  Regional  Societiea 

District  of  Columbia  Council  of  Engineering  &  Architectural  Societies 

Engineering  Society  of  Detroit 

Washington  Society  of  Engineers 
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American  EnterpHse  Institute  for  Public  Ihlicy  Research 


AEI 


March  29,  1995 


MEMORANDUM 

TO:  Shanon  Pugb 

FROM:  Cynthia  Beltz 


RE:  Testimony  for  March  23,  1995 


Shannon, 

Please  find  attached  the  requested  diskette  in  WP  5.1.  Also  attached  is  a  venture  capital  article 
that  I  want  added  to  the  record.  If  you  have  any  additional  questions,  please  give  me  a  call  at 
202/862-7197. 


With  land  regards, 


1150  Seveoteentk  Street,  N.W..  Washington,  D.C.  20036      202/862  5800      Fu  202/862  7177 
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Special  Report 


Fund  Raising  Renaissance 

Venture  capital  commitments  swelled  48%  to  $3,764  billion  in  1994, 
leading  many  to  ask  if  history  is  doomed  to  repeat  itself. 


By  Lisa  Vincend,  senior  writer 


Venture      capital 
fund  raising  in 
1994  loared  to 
near-record  levels, 

eclipsed  only  by  1987 
when  pannerships  netted 
a  cool  $4,184  billion. 

Last  year,  fund-rais- 
ing levels  ballooned  to 
$3,764  billion  (exclud- 
ing funds-of-funds), 
jumping  by  SI. 2  billion 
from  1993's  S2.S45  bil- 
lion, according  to  figures 
provided  by  Venture 
Economics.  Eighty 
groups  held  closings  in 
1 994,  an  increase  of  74% 
over  the  previous  year  when  46 
commitments. 


4J)-i1 


.Fun^  Raising  Soars . 

byycaf) 


1989   1990   1991   1992   1993   1994 


bott  mm  ^^Mttf-taKf-f^dt  ($341  maUtmfiiiids-<^fla>dt  menlti  *i  t9M) 
Same  VdiAfT  Srowmio 


firms    secured 


Return  Of  Tht  Lemmings? 

Many  onore  first-time  funds  raised  money  last  yev. 
Pannerships  with  specialized  sUge  or  industry  focuses 
also  gained  popularity. 

Naturally,  the  flood  of  capital  commitments  has  some 
participants  wary  thai  last  year's  swell  will  lead  to  a  1980s 
redux  (too  much  roooey  chasing  too  few  deals)  and  lo  the 
re-emergence  of  the  lemming  principal,  which  governed 
deaJ  making  during  thai  giddy  season  in  the  industry's 
history. 

Others  in  the  industry  are  more  sanguine,  soothed  by 
the  fact  thai,  as  opposed  to  the  1980s,  most  of  the  money 
is  flowing  mto  the  hands  of  experienced  investors.  Most  of 


the  venture  capitalists 
funded  have  seen  a  down 
cycle:  the  question  is  will 
they  remember  the 
lessons  learned. 

In  addition,  the  ven- 
ture capitalists  funded  in 
1994  realize  the  impor- 
tance  of  sticlcing   lo  a 
fund's  stated  investment 
strategy,  notes  one  advis- 
er. Furthermore,  S4  bil- 
lion in   1987  isn't  ihe 
same   as   S4   billion   in 
1994,     says     Guy     de 
Chazel,  a  general  panner 
at       Morgan       Sunley 
Venture  Capital. 
Also,  if  this  year's  fiind  raisers  are  as  crean  ve  and  proac- 
tive as  they  advertise  in  their  marketing  materials,  they  will 
uncover  better  deals  and  not  fall  prey  to  the  lemming  factor. 
"Business  did  very  nicely  with  ihe  low  $1.27  bil- 
lion and  worked  well  in  the  S2.5  billion  range,"  says 
one  money  manager.  "This  year  ai  S3. 8  billion,  com- 
petition is  increasing,  people  are  buying  deals,"  he 
says.  Bui  he  adds,  "It's  not  crazy.  It's  not  a  melt- 
down." 

Several  factors  fueled  the  torrid  fund-raising  climate, 
including: 

•  Low  reium  expectations  for  other  asset  classes; 

•  The  return  of  many  brand-name  firms  to  the  market 
(More  than  SS  groups  re-entered  (be  market  with 
follow-on  funds.);  and 

•  Spin-offs  of  new  groups  from  established  firms. 
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Limited  and  gcnenl  pannere  sur- 
veyed expect  fund  raiting  to  slow 
down  next  year  because  fewer  fol- 
low-on fundi  are  expected  to  hit  the 
market.  SuiTimit,  Weston  Preaidio. 
Scvin  Rosen,  Siem.  Mayfield  and 
Sequoia  are  among  those  expected  to 
return. 

Trend  Reversal 

Despite  the  surge  of  money  into 
the  industry,  the  average  size  of  part- 
nerships rmiscd  in  1994  fell  to  rough- 
ly SSO  million  from  just  more  than 
S59  million  in  1993.  That  compares 
with  an  average  fund  size  of  $62  mil- 
Hon  and  S42  million  in  1992  and 
1991,  respectively. 

This  marks  a  reversal,  at  least  for 
now,  of  the  long-term  trend  toward 
funding  fewer  but  larger  venture  cap- 
ital portncrahips.  In  part,  this  phe- 
nomenon is  due  to  the  strong  show- 
ing by  early-stage  pannerships. 
which  are  typically  smaller  than 
later-stage  and  balanced  funds. 

Thirty  seed/early-stage  funds 
amassed  a  total  of  $1,226  billion  in 
1994,  nearly  double  the  amounts 
secured  in  1993  and  1992  when  seed 
and  early-suge  funds  collected  $602 
million  and  $662  million,  respec- 
tively. 

Several  brand-name  funds 
secured  sizable  pools  for  early-suge 
investments.  Together,  partnerships 
of  Kleiner  Perkins  Caufield  &  Byers 
($2S0  million).  Institutional  Venture 
Partners  (SI 40  million)  and  Domain 
Associates  ($125  million)  accounted 
for  nearly  half  of  all  the  seed/early- 
stage  capital  raised  in  1994. 

Eight  funds  with  targets  larger 
than  $130  million  collected  a  total 
$1,078  billion  in  1994.  These 
include:  Advent  Global  Private 
Equity  II,  $3 IS  million:  APA 
Excelsior  IV,  $199  million; 
Fronienae  VI,  $218  million; 
Greylock  Equity.  $175  million; 
InterWest  V,  $195  million;  Kleiner 
Perkins  Caufield  &  Byers  VII,  S22S 
million;  New  Enterprise  Associates 
VI,  $230  million;  and  Oak  VI,  $225 
million. 


Venturft  (^ar»ital  .Imimof       p«k...4«,».  ^nnc 


Follow-On  Funds 

Amount 

Total 

Fund  NiRii 

Raited  1B94 

Raitad 

Advent  Olobal  Private  Equity  n^^ 

SlSSmil. 

$315  mil. 

AM  Fund 

15 

15 

APA  Excelsior  IV» 

199 

199 

Arch  Venture  Fund  n 

» 

29 

Austin  Ventures  IV* 

lis 

Its 

AVI  in* 

25 

25 

Bachow  Investment  Parxners  ID* 

72 

72 

Battery  Ventures  Ul* 

85 

85 

Boston  Capital  Vennues  DI* 

SO 

SO 

Charles  River  VII 

85 

85 

CID  Ohio  Equity  Capital  Fund* 

20 

20 

Corml  Partners  rv* 

79 

79 

Dillon  Read  Venture  Pannert  III* 

50 

50 

Domain  Associate*  ID'*' 

125 

125 

Edelson  Technology  Paitners  m* 

31 

31 

Edison  Venture  Fund  HI* 

47 

47 

tuclid  Partners  IV* 

20 

20 

Food  Fund  n 

6 

6 

Fronienae  VI* 

43 

218 

Greylock  Equity-*- 

175 

175 

Grotech  Partnen  rv+ 

75 

126 

Institutional  Venmre  Partners  Vl-t- 

140 

140 

Intersouth  m* 

20 

20 

InterWeft  V+ 

20 

195 

Kitty  Hawk  Capital  m* 

28 

28 

KPC&B  Founden  Fund 

25 

2S 

Kleiner  Perkins  Caufield  &  Byers  vn+     225 

225 

Laboratory  Partners  (Ampersand) 

20 

20 

Medical  Innovation  Ftmd  n> 

6 

22 

Medical  Science  Paitners  U* 

IS 

15 

Metirow  Capital  Paitners  Vl-f 

17 

66 

Morgan  Stanley  Venture  Capital  U 

46 

126 

Nazem  &  Co.  IV 

56 

56 

New  Enterprise  Associates  VI+ 

36 

230 

Noro-Moseley  Paitners  HI 

48 

«       ^ 

OakVI+ 

225 

225 

Olympic  Venture  Partners  UI* 

35 

35 

Oinega  Venture  Partners  0 

43 

-43 

One  Libeny  Fund  (Morgan  Holland 

♦         SO 

SO 

Onset  Enterprise  Associates  D-f 

51 

SI 

Phillips-Smith  Specialty  Retail  ni+ 

33 

70 

Primus  Capital  Fund  ni 

74 

74 

RFEV*#    ■ 

•   36 

36 

Royalty  Capital  Fund  1-t- 

3 

3 

Sigma  Partners  HI* 

60 

60 

South  Adantie  Venture  Fund  DI 

40 

40 

Southern  Vennir*  Fund  11* 

2S 

25 

SSM  Venture  P«nners+ 

43 

43 

Technologies  for  Info,  and  Enteirainment*  30 

30 

Technology  Leaders  11* 

61 

61 

Technology  Paimere  V+ 

57 

57 

Threshold  ID  (TJtowe  Price)* 

55 

55 

Tritech  (Triad  Investors) 

11 

11 

U.S.  Venture  Partiwn  IV-t- 

75 

135 

Woodlandi/Essex  Fund  UI* 

38 

38 

Zero  Stage  Capital  V«* 
Subloult 

11 

11 

%.\tn  miL 

$4  J20  mil 

*  still  raising  capital 

*  SBIC 

■*■  oversubscribed 

t  effected  by  rounding 

Source. 
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Rrst-Tlme  Funds 


H»tHMmii%.^' 


"^  1^   1^- 


RlUHIfM 


Byfd  Bttt^pett  InvcJuiULuiMFi^^'a^-^' 

PCP.  SoodlMKtt  iByeiaaM'  ^X-J^ : 
l«dCipiul,.PBnd5J..a!-'-|x. 


S?l?0" 


'Pwincal 


ir+* 


RichtandVeMure»*J  ^■'^^^i^ 
River  CitiMCi|iiuiPund#^t     \^ 

Sehrader  tntenMiianal  Life  Scienoe  Pond 
SpeetntB  Eqnity  biveston^;  t '    '  ^ 
Thi«yW>I»«ir«+  .'*:%■    .^ 
Vector  Lai«r  Stage  Ei{uity  Pund'i^  ' 
Vertical  Medieel  AModaiesl    ^:;^-^: 
SubteUlf 'c%-    ^Z'        ,  «-  ' , .s.i    ■' 

Tourt-' ,  ■•''  ;■•.'■        f. '  ■..  '; 

•  nill  rauUig  ecpiul  f       .  #  SB/C 

f  t^tcttd  b^  rounding         : 


Total 
RalMd 


rUmiL 

5 

2S 

2ir 

53 

53 

8 

15 
20 

8 

17 
60 

5".' 
48^.-.  48 

\i%'  12 

80£f^  80 

55»/  100 

10».f:'  109 

^v-28->"  28 

^    14^-  14 

$747  Mil.  $747  mIL 

$4,M»B4^^  $4,967  mU. 

iy^.     *  overtubiertbtd 

Source:  Venturt  Economics 


Although  industry  pundiii  have 
been  lamenting  the  lack  of  funding 
flowing  to  first-lime  futuls,  which 
bring  freth  blood  and  new  ideas  to  the 
mariei,  lonie  are  now  raising  con- 
cerned eyebrows  at  the  large  number 
of  first-tinte  funds  in  busirwss. 

Thoma*  Judge,  head  of  AT&T's 
pension  program,  is  one  of  (hote  con- 
cerned. He  recalls  the  early  1980s, 
when  a  number  of  novices  raised 
money  and  "fell  flat  on  their  faces." 

Mr.  Judge  is  somewhat  soothed ' 
by  the  fact  that  a  number  of  the  new 
funds  raised  last  year  are  being  man- 
aged by  seasoned  venture  capitalists 
working  together  for  the  first  time. 
With  these  groups  experience  isn't  an 
issue;  the  key  risk  is  the  chemistry 
between  general  partners  who  have 
not  worked  together  previously. 

Anthem,  Cross  Atlantic  Pannen, 
North  Bridge  Venture  Partners,  Novus 
Ventures,  Richland  Ventures. 
Rosewood  Capital,  Spectrum  Equity 
Investors  and  Three  Arch  Partners  are 
among  the  new  funds  made  up  of 
mature  professionals  that  raited 
money  last  year. 

In  all,  spin-offs  or  other  conTigura- 
dons  of  new  teams  of  practiced  vennire 


These  SISO  million-plus   funds 
accounted  for  27%  of  the  capital  raised 


^.  :i''"iifeiTrin-?!i 

iVi!-5*i1f 

l?V4:i{:l^; 

/.    ; 

Siatt  of          Number 

1 
Amount 

OfflM            of  Funds 

Riitad 

California             15 

1863  mil. 

Connecticut            2 

261 

Florida                   3 

118 

ntirrais                     4 

127 

Massachusetts       16 

923 

Maiyland               5 

190 

Minnesou              3 

91 

North  Carolina       2 

48 

New  Jersey             4 

220 

New  York              9 

465 

Ohio                       3 

106 

Pennsylvania          2 

133 

Tennessee              4 

121 

Texas                     4 

200 

139 

To"^^^^*"^ 

$4,005  rail. 

1 

H^I^^HlHi 

H^^H 

in  1994  (including  funds- 
of-funds),  as  compared  to 
five  firms  collecting  a  total 
ofS953miUioo.  or35.1%. 
of  all  the  capita]  raised  in 

1993  and  seven  partner- 
ships garnering  $1,331 
million,  or  50.8%,  of  total 
commitrrienls  in  1992. 

First  Timers 

The  most  startling 
development  in  1994  was 
that  24  of  the  80  venture 
funds  that  held  a  close  in 

1994  were  to-called  first- 
time  fbnds.  These  groups 
managed  to  collect  S748 
million,  more  than  double 
the  S304  million  raised  by 
new  groups  in  1993.  In 
1992,  new  firms  raised  a 
meager  $172  million. 


Earty-Stag«  Funds  Advance 

(1994, 1993  capital  eofflmitmenu  by  stage) 


1993  s  $2,715  billion 
Soyrct:  Veiuurt  Econamtet 
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UNITED  STATES  DEPARTMEMT  OF  COMMBRCE 
National  Tachnieal  Infopmacion  Service 

S28S  Port  Royal  Road 
Sphngfiald.  Virginia   22161 
OFf  ICE  OF  THE  DIRECTOR 


March  30,  1995 


The  Honorable  ConsHance  A.  Horella 
Chairwoman,  Subcoimiilttee  on  Technology 
Comni't'tee  on  Science 
House  of  Representatives 
Washington,  D.c.  20515 

Dear  Madam  Chairwoman: 

Altivough  last  week's  hearing  on  the  Technology 
Administration's  budget  request  for  Fiscal  Year  1996  did  not 
deal  specifically  with  matters  pertaining  to  the  National 
Technical  Information  Service  (NTIS) ,  I  want  to  thank  you 
for  your  long-standing  support  for  our  programs.   I  would 
like  to  take  this  opportunity  to  clear  up  some  issues 
involving  the  Seirvice  that  were  raised  in  a  statement 
submitted  for  the  record  by  Mr.  Daniel  C.  Duncan  on  behalf 
of  the  Information  Industry  Association. 

Mr.  Duncan's  main  points  are  that  we  are  (1)  charging  user 
fees  in  excess  of  the  cost  of  dissemination  in  violation  of 
Administration  policy  as  set  forth  in  0MB  Circular  A-130, 
(2)  engaging  in  certain  practices  that  have  the  effect  of 
reducing  public  access  to  public  information,  and  (3) 
gaining  inappropriate  control  over  whole  classes  of 
information  as  a  result  of  services  we  provide  to  agencies 
to  help  them  meet  their  obligations  under  the  American 
Technology  Preeminence  Act  (ATPA)  and  the  Freedom  of 
Information  Act  (FOIA) . 

With  respect  to  the  first  of  these,  NTIS  is  implementing  the 
Administration's  instruction  that  agencies  refrain  from 
charging  user  fees  in  excess  of  the  cost  of  dissemination  in 
a  manner  that  is  also  consistent  with  ovir  legislative 
mandate  to  be  self-sustaining.   CMB's  requirement  is 
generally  directed  at  agencies  that  receive  appropriations 
for  producing  public  information  and  precludes  them  from 
charging  the  public  a  second  time  for  the  seune  costs.   The 
Service  complies  with  the  principle  and  remains  self- 
sustaining  by  applying  the  directive  on  average  rather  than 
to  each  tramsaction. 
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With  rfispecrt  to  the  second  point,  I  would  note  simply  that 
NTIS'  ability  to  operate  on  a  self-sustaining  basis  depends 
on  maximizing  public  access,  providing  information  in 
whatever  format  makes  the  most  sense  to  our  customers,  and 
providing  information-related  services  to  the  Federal 
agencies  who  arc  our  suppliers.   Our  ability  to  respond  to 
the  way  our  suppliers  produce  and  customers  use  information 
requires  us  to  be  agile  and  flexible.   As  a  result,  NTIS  has 
becQ  able  to  meet  its  operational  needs  and  plan  for  its 
modernization  while  also  performing  a  number  of  important 
public  services  that  must  be  paid  for  but  that  are  xinlUcely 
to  yield  significant  revenue.   Examples  of  the  latter  range 
from  preserving  a  vast  storehouse  of  historically  important 
scientific  and  technical  information  to  providing  1400 
depository  libraries  with  free  online  access  to  a  complete 
listing  of  NTIS'  newest  documents. 

Our  success  depends  on  enhancing  -  not  reducing  -  public 
access.   NTIS  enters  into  a  number  of  arrangements  to 
achieve  its  goals.   Some  arrangements  are  joint  ventures; 
some  are  not.   Some  are  exclusive;  some  are  not.   We  enter 
into  exclusive  joint  venture  arrangements  only  when  they  are 
in  the  public  interest,  as  when  they  can  be  used  to  induce  a 
partner  to  provide  important  value-added  services  that  would 
not  otherwise  be  available  and  which  make  it  easier  for  the 
public  to  learn  about  and  acquire  Federal  information.   Most 
importantly,  our  joint  venture  guidelines  maXe  it  clear  that 
we  never  grant  exclusive  rights  in  the  U.S.  to  any  of  the 
underlying  information  generated  by  the  Government. 

with  respect  to  the  last  point,  I  assure  you  that  we  are  in 
no  .danger  of  becoming  an  information  monopoly.   Federal 
agencies,  especially  those  having  their  own  dissemination 
systems,  are  interpreting  their  obligations  to  provide  us 
with  copies  of  their  scientific  and  technical  information 
products  narrowly.   Agencies  that  lack  sufficient  funds  to 
provide  free  copies  of  their  products,  or  to  print  more 
copies,  will  refer  callers  to  NTIS,  but  that  is  hardly  the 
same  as  ceding  control  to  us.   Similarly,  our  FOIA  service 
is  an  efficient  way  for  agencies  to  avoid  the  high  cost  of 
searching  for  requested  information  that  is  in  the  form  of 
publicly  available  technical  information  products.   NTIS  has 
absolutely  no  control  over  the  Internal  files  of  Federal 
agencies. 
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As  information  purveyors,  we  strive  to  maintain  good 
relations  with  the  information  industry.   I  am  always 
available  to  meet  with  members  of  the  information  industry 
and  to  visit  you  or  your  staff  to  discuss  any  aspect  of  our 
operations. 
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The  Survey  of  ATP  Pilot  Program  Awardees: 
Interim  Report 


Background 

As  part  of  its  program  evaluation  plan,  the  Advanced  Technology 
Program  is  in  the  process  of  studying  the  impact  of  the  award  on  companies 
who  received  ATP  funds  during  the  four  years  following  the  program's 
inception.  The  ATP  Office  contracted  Dr.  Bohne  Silber  of  Silber  & 
Associates,  an  opinion  research  firm  in  Maryland,  to  carry  out  this  study 
through  an  extensive  telephone  survey  of  ATP  awardees. 

The  survey  began  recently  (in  January,  1995)  and  to  date,  40  interviews 
with  recipients  of  1991  ATP  awards  have  been  completed.  Ultimately, 
approximately  180  companies,  recipients  of  ATP  awards  from  1990  to  1993, 
will  be  interviewed  to  evaluate  the  impact  of  the  ATP  program.  The  final 
report  is  scheduled  for  delivery  by  early  1996.  The  sample  of  40  companies 
covered  by  this  interim  report  consists  of  eleven  single  applicants,  five  joint 
venture  lead  organizations,  and  24  joint  venture  participating  companies. 
These  were  the  first  recipients  with  whom  we  were  able  to  schedule 
interviews;  there  is  no  other  basis  for  their  selection.  They  represent  a  little 
more  than  half  the  1991  group. 

The  survey  questionnaire,  which  focuses  primarily  on  the  impact  of  the 
award  on  companies'  technological  advances,  progress  toward  commerciali- 
zation, collaborative  relationships,  and  other  critical  factors,  consists  of 
nearly  150  open-  and  closed-ended  questions,  requiring  about  90  minutes  to 
administer  to  each  interviewee.  This  interim  report  contains  results  for  only 
a  few  of  the  questions  which  are  included  in  the  study,  and  only  for  the  40 
companies.  We  have  selected  for  inclusion  results  that  address  key  facets  of 
the  interviews,  namely,  likelihood  of  pursuing  the  technology  without  ATP, 
acceleration,  collaboration,  commercialization  progress,  and  critical  benefits 
to  date.  The  results  included  provide  specific  examples  of  how  quantitative 
and  quaUtative  results  are  presented. 

Early  Impacts  on  Recipients 

Likelihood  of  Pursuing  Technology  Without  ATP  Funding 

Twenty-eight  (70%)  of  the  40  respondents  reported  that  their  organization 
would  have  been  unlikely  to  pursue  the  ATP-funded  technology  without  the 
enabling  boost  of  the  ATT  award  (see  figure  on  following  page).  [To  be 
specific,  14  of  the  28  described  the  probability  as  "not  too  likely"  and  14  said 
"not  likely  at  all."]  A  few,  in  fact,  said  that  without  the  award,  they  would  have 
been  forced  to  close  their  doors. 
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Likelihood  of  Pursuing  Technology 
Without  ATP  Award 


dRmely  fairly  mxtoo  not  Mall 

How  Likely? 

Most  respondents  explained  that  because  of  the  high-risk  nature  of  the 
technology,  their  company  could  not  bear  the  risk  without  government 
support.  Some  spoke  of  an  uneven  international  playing  field:  "We're  now 
the  market  leader  in  our  area  and  have  forced  [a  Japanese  company]  to 
abandon  U.S.  marketing  efforts.  ATP  was  a  significant  piece  of  that." 
Others  spoke  of  resource  barriers:  "At  the  time  of  our  reward,  we  didn't 
have  the  capacity  in  terms  of  personnel  or  research  tools.  Now  we're  the 
leading  facility  in  the  world  for  researching  this  technology,  and  the  majority 
of  this  change  is  due  to  ATP.  ATP  has  gotten  us  over  technical  hurdles,  and 
we  can  now  get  funding  for  applications.  ATP  was  a  very  critical  step  in  our 
path." 

Of  the  twelve  companies  (30%)  in  the  sample  who  speculated  that  they 
would  have  forged  ahead,  even  without  ATP  funds,  all  of  them  said  their 
level  of  effort  and  goals  would  have  been  very  different  without  ATP 
support.  The  ATP  funds,  according  to  these  twelve  companies,  enabled 
them  to  take  great  strides  where  they  would  have  been  creeping.  As  stated 
by  one  respondent,  "We  would  have  been  doing  incremental  research,  not 
this  enabling  research  which  requires  critical  mass."  Other  companies  added 
comments  such  as,  "We  would  not  be  able  to  follow  this  high-risk  path  as 
long  or  as  intensely;"  and  "ATP  was  critical  for  us.  Time  to  market  is 
critical  and  we  would  have  been  delayed  without  it.  We  never  could  have 
recovered  that  time." 

Effect  on  R&D  Cycle  Time 

All  but  one  of  the  40  companies  reported  that  the  ATP  award  accelerated 
their  R&D  cycle  for  technology  development,  thereby  expediting  progress 
towards  commercialization.  As  the  figure  on  the  following  page  shows, 
most  awardees  believe  they  are  two  years  or  more  ahead  of  schedule  because 
of  the  award,  and  some  companies  placed  the  benefit  at  5  -  10  years.  (The 
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companies  who  are  not  represented  in  this  graph  are  those  who  decHned  to 
estimate  the  time  savings,  saying  they  would  have  been  imable  to  develop 
the  technology  at  all  without  the  ATP  award.) 


1    12 


Acceleration  of  R&D  Cycle 


<1  year  1-2  yean  >2ycan 

Years  Accelerated 

Stimulation  of  Collaboration 

The  respondents  were  enthusiastic  about  discussing  the  aUiances  they 
have  formed.  According  to  a  number  of  companies,  collaboration  between 
suppliers  and  end-users  makes  perfect  sense  but  rarely  happens  without  the 
impetus  of  a  program  like  ATP.  "ATP  is  a  rallying  point,"  said  one  of  the 
respondents.  "If  not  for  the  ATP,  there  wouldn't  be  this  collaboration.  It's 
what  got  us  all  together,  and  the  effect  is  pervasive. ..We  wouldn't  have  done 
this  without  the  plum  of  government  funding,  the  leverage.  The  working 
together  is  key."  "A  key  part  is  the  interface  with  our  users,  our  customers," 
according  to  a  respondent. 

The  companies  appear  to  see  collaboration  as  the  future  for  American 
businesses,  despite  a  historical  tradition  of  independence:  "It's  not  in  the 
American  psyche  to  work  with  competitors  cooperatively,"  offered  one 
survey  participant,  "but  now  we  see  a  huge  acceleration  of  collaborative 
projects  and  programs.  We've  learned  how  to  work  in  the  joint-venture 
environment."  Another  company  commented,  "We  wouldn't  have 
connected  with  [our  collaborative  partner],  and  that  relationship  has  been  a 
major  impetus." 

The  ATP  awards  have  spurred  creation  of  new  alliances,  ones  formed 
solely  because  of  the  ATP-funded  project  (see  figure  on  following  page). 
The  40  companies  represent  eight  different  joint  venture  projects.  Two  of 
the  joint  ventures  (each  of  them  comprised  of  two  companies  only) 
reportedly  existed  prior  to  the  ATP  award;  the  others  did  not. 
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Collaborations  abound  among  the  single-company  awardees,  as  well  as 
in  the  joint  ventures.  Taking  into  account  subcontractual  arrangements  and 
informal  alliances  of  the  single-company  awardees  and  formal  joint-venture 
partnerships,  60%  of  the  individual  respondents  who  were  questioned  said 
they  are  collaborating  with  companies  with  whom  they've  never  done 
business  before.  Many  of  them  are  collaborating  with  two  or  more  new 
partners,  and  one  company  said  the  ATP  project  has  led  them  to  form  12 
business  alliances  which  did  not  exist  previously. 


Research  and  Business  Alliances: 
New  or  Pre-Existing? 


Note:  Includes  subcontractual  airangemenis 
and  informal  alliances. 
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Progress  Towards  Commercialization 

Twenty-three  of  the  40  companies  are  the  focus  of  this  section  because 
they  are  the  ones  with  primary  responsibihty  for  commercializing  a  product 
or  process  resulting  from  their  ATP  project.  Eighteen  of  the  23  (78%)  report 
they've  already  taken  some  steps  toward  commercialization.  These 
respondents  were  asked  whether  their  company  has  reached  various 
benchmarics  in  the  road  to  market,  and  their  responses  are  shown  in  the  table 
below.  (Percentages  are  based  on  the  responses  of  the  23  companies  who 
intend  to  commercialize  a  product  or  process.) 

OF  THOSE  COMPANIES  nSfTENDING  TO  COMMERCIALIZE  (n=23): 


Has  your  company... 

% 
affirming 

held  licensing  negotiations? 

30.4% 

held  negotiations  with  potential  alliance  partners? 

56.5% 

completed  product  or  process  definition? 

60.9% 

completed  concept  testing  with  customers? 

60.9% 

completed  product  or  process  development? 

39.1% 

developed  a  lab  prototype? 

65.2% 

developed  a  production  prototype? 

39.1% 

set  up  a  pilot  production  or  commercial  demo? 

43.5% 

determined  production  rates? 

26.1% 

conducted  a  sales  and  revenue  forecast? 

47.8% 
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Summary  of  Program  Benefits 

At  the  end  of  the  interview,  following  lengthy  discussion  of  the  impact 
of  the  ATP  award,  respondents  were  asked  to  choose  from  a  list  of  potential 
impacts  the  three  which  they  consider  most  significant  to  their  company. 
(Respondents  were  encouraged  to  add  to  the  list  of  potentials  from  which 
they  would  make  the  choices.)  The  table  below  shows  their  responses  in 
order  of  importance. 


1 .  Enabled  company  to  afford  and  engage  in  high-risk 
research 

2.  Accelerated  commercialization  of  ATP-related 
technology 

3.  Stimulated  collaboration  and  formation  of  strategic 

alliances 


General  Comments 

Survey  participants  made  numerous  comments  staunchly  supportive  of 
the  ATP.     Only  a  few  negative  statements  were  made,  pertaining  mostly  to 
the  difficulties  of  contributing  matching  funds  (for  example,  "The  matching 
requirement  is  very  burdensome  when  the  significant  returns  are  beyond  five 
years. ..The  typical  investment  cycle  is  three  years  to  market."). 

Since  most  comments  were  positive,  a  sampling  of  those  follow. 
Concerned  that  their  comments  would  be  dismissed  as  biased,  some 
respondents  emphasized  that  their  funding  is  over,  and  that  they  have  no 
reason  to  "whitewash"  the  program. 

•  "The  ATP  program  is  one  of  the  best  investments  of  taxpayer  dollars  I've 
known.  I've  seen  one-fourth  the  results  for  twice  the  money  with  other 
federal  programs." 

•  "If  a  goal  of  ATP  was  to  help  small  American  companies  be  successful,  it 
has  achieved  that  goal.  The  program  helped  keep  the  market  [we're  involved 
in]  in  American  hands  and  gave  us  a  dominant  market  position." 

•  "It  would  be  national  suicide  to  discontinue  the  ATP  program.  U.S. 
companies  cannot  withstand  the  way  foreign  governments  fund  our  foreign 
competition." 
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Jack  Russell,  President 
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Manufacturing  Extension  Matters: 
Building  the  National  Manufacturing  Extension  Partnership 


Manufacturing  matters  to  America.  Making  what  the  worid  wants  makes  us  a 
prosperous  nation.  And  smaller  manu&cturers  matter  particularly.  America's  381,000 
manu&cturing  establishments  of  less  than  500  workers  employ  nearly  12  million  people  and 
account  for  over  half  of  our  manufacturing  production.   Small  and  midsized  firms  make  most 
of  the  parts,  components,  and  tooling  required  by  large  manu&cturers.  They  form  the  broad 
supplier  base  of  our  great  metropolitan  manufacturing  centers  and  anchor  jobs  in  smaller 
cities  and  towns  across  America. 

Today,  America's  smaller  manufacturers  are  challenged  as  never  before.  To  perform  in  the 
emerging  global  marketplace,  they  must  master  modem  technologies,  management  techniques, 
and  methods  of  work  organization.   Our  economy  will  be  stronger  if  thousands  of  small  and 
midsized  firms  accelerate  modernization  of  their  design,  production,  and  marketing 
capabilities  and  the  management  methods  that  focus  them. 

The  leaders  of  small  and  midsized  manufacturers  must  drive  modernization  of  America's 
industrial  base.   As  they  commit  their  companies  to  continuous  modernization  they  would 
benefit  from  the  support  of  resourceful  organizations  dedicated  to  their  success. 
Unfortunately,  most  private  for-profit  consulting  organizations  have  not  been  able  to  earn  a 
competitive  return  serving  small-  and  midsized  manu&cturers  because  of  the  high  cost  of 
sales  required  to  reach  many  firms  with  modest  resources. 

Now,  a  growing  number  of  smaller  manufacturers  can  draw  assistance  from  the 
Manufacturing  Extension  Partnership  (MEP),  the  nationwide  network  of  regional  and  local 
centers  organized  by  the  National  Institute  of  Standards  and  Technology  (NIST)  and  its  state 
and  private  sector  partners.   Begun  under  President  Reagan,  enhanced  under  President  Bush, 
and  expanded  under  President  Clinton,  the  NIST  MEP  has  received  growing  support  from 
Congress  since  1989.  $90  milUon  is  appropriated  for  the  NIST  MEP  in  FY95.  Today,  44 
MEP  centers  and  eight  related  pilot  programs  have  been  established  in  40  states. 

This  federal  investment  is  already  earning  a  good  return  and  developing  markets.   It  leverages 
large  matching  investments  by  states.   Most  importantly,  manufacturing  firms  that  use  MEP 
centers  now  report  hard  benefits  of  almost  $7  for  every  federal  dollar  the  centers  receive. 
Centers  often  use  private  consultants  in  their  projects  with  firms  and  the  firms  assisted  by 
MEP  centers  are  more  inclined  to  use  private  consultants  in  the  future. 

Like  the  firms  they  serve,  the  partners  in  the  NIST  MEP  strive  for  continuous  improvement. 
MEP  centers  listen  to  their  customers  and  to  their  state  and  federal  investors.   In  the  spirit  of 
continuous  improvement,  they  welcome  hard  questions  from  the  104th  Congress  and  offer  the 
following  responses  to  eleven  questions  that  have  already  been  posed. 
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Some  Questions  &  Responses  on  Manufacturing  Extension 

1.  Why  Are  SmaU-  and  Medium-Sized  Manufacturers  Particularly  Important?  Small- 
and  medium -sized  manufacturing  enterprises  are  the  foundation  of  American  industry  and  do 
more  and  more  of  America's  manufacturing. 

Small-  and  medium-sized  manufacturers  are  the  broad  supplier  base  for  U.S. 
manufacturing,  producing  parts,  components  and  tooling  for  large  manufacturers  whose 
products  are  sold  woridwide.  The  381,000  small-  and  medium-sized  manufacturing 
establishments  nationwide  (98.7  percent  of  the  manufacturing  establishments)  employ  a  total 
of  11.8  million  people  (64.9  percent  of  the  manufacturing  work  force)  and  account  for  a 
combined  annual  payroll  of  more  than  $322  billion  (57.2  percent  of  the  manufacturing 
payroll).   Small-  and  medium-sized  manufacturing  establishments  are  responsible  for  the 
manufecturing  sector's  only  job  growth  in  recent  decades.   Manufacturing  employment 
declined  by  2.04  million  from  1967  to  1992  at  larger  plants  of  500  or  more  workers.   During 
the  same  quarter  century  (1967-92),  employment  at  small-  and  medium-sized  manufacturing 
plants  with  fewer  than  500  employees  grew  by  1.71  million.  (Date  from  the  U.S.  Census 
Bureau's  County  Business  Patters  1992:  United  States  and  Census  of  Manufacturers,  1967.) 

2.  Why  Is  Manufacturing  Extension  Necessary?    Small-  and  medium-sized  manufacturers 
often  excel  in  a  specific  manufacturing  process,  but  many  lack  the  internal  staff  to  master  all 
the  dangers  and  opportunities  of  performing  in  the  globally  competed  marketplace.   Smaller 
firms  have  more  difficulty  than  larger  firms  in  identifying  and  carrying  out  high-priority 
improvement  projects.  They  lack  the  in-house  expertise,  time,  technical  information  and 
fiinds  required  to  change  their  operations  for  the  better,  according  to  the  National  Research 
Council  (Learning  to  Change,  1993). 

Many  smaller  manufacturers  have  little  or  no  experience  working. with  outside 
consultants  and  cannot  find  appropriate  technical  experts  to  provide  high-quality,  unbiased 
assistance.    Many  consultants  and  consulting  firms  choose  to  work  with  larger  manufecturers 
and  ignore  the  small-firm  market  because  of  the  high  cost  of  sales  involved  in  identifying 
clients  and  providing  services  to  smaller  manufacturers,  especially  those  with  fewer  than  100 
employees,  the  median  size  of  MEP  center  customers. 

The  productivity  growth  of  smaller  manufacturers  lags  behind  larger  firms.   Larger 
manufacturers  improved  their  productivity  (value  added  per  hour  worked  in  manufacturing)  at 
an  aimual  average  rate  of  2.9  percent  from  1967  to  1987,  the  most  recent  year  for  which  data 
are  available.   Small-  and  medium-sized  manufacturing  establishments'  productivity  grew  at 
an  annual  average  of  only  1.3  percent  during  the  same  years.   Small  manufacturers  are  only 
69  percent  as  productive  as  larger  ones,  according  to  the  most  recent  data,  down  from  79 
percent  in  1967.   (Data  from  the  Census  Bureau's  1967  and  1987  Census  of  Manufacturers.) 

Market  forces  alone  have  not  provided  smaller  manufacturers  with  all  the  resources 
they  need  to  modernize,  raise  productivity,  and  make  a  stronger  contribution  to  living 
standards  and  national  economic  competitiveness.  A  national  network  of  centers  with  some 
public  support  to  extend  services  to  very  large  numbers  small-  and  medium-sized 
manufacturers  can  overcome  the  cost  of  sales  barrier  and  enable  market  forces  to  drive 
modernization  of  the  industrial  base. 
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3.  What  Is  the  NIST  Manufacturing  Extension  Partnership  (MEP)?    The  NIST  MEP  is  a 
nationwide  network  of  organizations  that  provide  comprehensive,  hands-on,  technical  support 
to  modernizing  small-  and  medium-sized  manufacturers  as  they  upgrade  their  equipment, 
improve  their  production  processes,  and  strengthen  their  business  performance. 

The  ^fIST  MEP  program  awards  limited  federal  funding  on  a  competitive  basis  to  non- 
profit manufacturing  extension  centers  that  serve  firms  in  specific  states  and  local  areas. 
Each  manufacturing  extension  center  tailors  its  services  to  meet  local  needs.   The  centers 
provide  technical  expertise  and  hands-on  assistance  for  projects  relating  to  appropriate 
technology,  quality  assurance,  business  information  systems,  production  process  improvement, 
plant  layout,  market  development,  computer-aided  design,  computer-integrated  manufacturing, 
waste  reduction,  material  engineering,  work  force  development,  rapid  prototyping,  and  other 
priority  manufacturing  issues. 

NIST  cooperates  with  state  governments  to  set  up  MEP  centers.   In  many  cases,  the 
MEP  program  builds  upon,  expands,  and  enhances  established  state-level  manufacturing 
extension  programs,  including  some  that  have  been  serving  smaller  firms  for  decades.   But 
each  center  is  a  private,  non-profit  organization  and  not  a  part  of  the  federal  or  state 
government. 

The  NIST  MEP  centers  are  market-driven  ~  almost  all  of  them  charge  affordable  fees 
to  customer  firms  for  technical  assistance  projects.  The  centers  provide  assistance  broadly  to 
the  smaller  firms  in  the  manufacturing  base  of  their  states  and  communities.  They  do  not  and 
could  not  pick  winners  and  losers. 

The  NIST  MEP  currently  includes  44  affiliated  centers  located  in  32  states  and  related 
programs  in  eight  more  states.   A  1995  competition  will  add  several  new  centers.     A  number 
of  these  centers  are  strongly  established  enterprises;  many  more  are  relatively  new.  The 
distribution  of  NIST  MEP  centers  establishes  federally  supported  manufacturing  extension 
efforts  in  many  of  America's  most  industrial  states.    The  32  states  with  MEP  centers  account 
for  82  percent  of  all  U.S.  manufacturing  shipments,  81  percent  of  all  U.S.  manufacturing 
employment,  and  79  percent  of  all  U.S.  manufacturing  establishments. 


4.  Is  Manufacturing  Extension  Working?    In  a  word:  Yes.   NIST  MEP  places  a  high 
priority  on  evaluating  the  impacts  of  its  manufacturing  extension  centers.   Based  on  early 
evaluations,  the  MEP  is  working  very  well. 

During  the  program  year  ending  in  June  1994,  the  seven  centers  founded  between 
1989  and  1992  carried  out  some  12,350  services  for  over  10,000  small-  and  medium-sized 
manufacturers,  including  2,885  technical  assistance  projects  and  formal  assessments.   The 
manufacturing  firms  that  provided  evaluation  data  said  that  they  expected  each  individual 
technical  assistance  project,  on  average,  to  result  in: 

*  $191,473  in  increased  sales; 

*  $17,518  in  reduced  inventory; 

*  $23,776  in  savings  from  labor  and  material  costs;  and 

*  five  jobs  created  or  preserved. 

Fifteen  months  of  evaluation  data  from  the  seven  oldest  centers  and  three  months  of 
data  from  five  newer  centers  show  that  manufacturing  firms  are  reporting  total  economic 
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returns  of  almost  $7  for  every  federal  dollar  that  the  centers  receive.   The  economic  benefits 
behind  this  seven-to-one  ratio  were  calculated  conservatively  based  on  what  the  manufacturers 
said  they  expected  in  labor  and  materials  savings,  their  reported  savings  from  unnecessary 
capital  purchases  that  they  otherwise  would  have  made,  60  percent  of  their  change  in  sales, 
and  10  percent  of  the  value  of  expected  inventory  reductions. 

In  1994,  Dun  &  Bradstreet  Information  Services  surveyed  750  small-  and  medium- 
sized  manufacturers  that  had  been  customers  of  MEP  centers  and  750  small-  and  medium- 
sized  manufacturers  that  were  not  MEP  center  customers.  A  study  based  on  this  survey  found 
that  small-  and  medium-sized  manufacturers  served  by  MEP  centers  are  up  to  six  times  more 
likely  to  organize  specific  improvement  actions  than  small-  and  medium-sized  manufacturers 
of  similar  size,  type  of  operation,  and  unit  volumes  not  assisted  by  a  center.   The  planned 
actions  included  applying  statistical  quality  control  methods,  using  computer-based 
information  systems,  expanding  the  technical  training  of  workers,  and  implementing  just-in- 
time  delivery  procedures. 


5.  Who  Delivers  MEP  Services  to  Customer  Companies?     A  substantial  majority  of  the 
directors,  managers,  and  service-delivering  field  engineers  at  MEP  centers  are  seasoned 
professionals  with  extensive  backgrounds  in  private,  for-profit  manufacturing  enterprises  ~ 
including  small-  and  medium-sized  manufacturers.  MEP  centers  also  make  extensive  use  of 
the  private,  for-profit  consultants. 


6.  Do  MEP  Centers  Compete  with  Private  Consultants  Who  Might  Do  a  Better  Job? 

Neither  companies  nor  consultants  themselves  believe  that  MEP  centers  compete  with  private 
consultants.   In  fact,  they  complement  private  consultant  services  and  enhance  the  potential 
small  manufacturer  market  for  consultants. 

The  recent  study  based  on  the  Dun  &  Bradstreet  Information  Services  survey  confirms 
that  more  than  70  percent  of  the  small-  and  medium-sized  manufacturers  assisted  by  MEP 
centers  believe  that  the  centers  provide  services  that  either  complement  the  work  of  private 
consultants  or  are  otherwise  unavailable  to  the  firms.    The  small-  and  medium-sized 
manufacturer  customers  of  MEP  centers  value  their  services  highly:  72  percent  considered  the 
center  the  only  or  better  source  for  informal  assistance  or  trouble-shooting  at  no  or  little  cost; 
64  percent  considered  the  center  the  better  or  only  source  to  perform  cost-effective 
assessments  of  operations;  65  percent  considered  the  center  the  only  or  better  source  for 
unbiased  information  on  all  relevant  products  and  services  for  improvement. 

MEP  centers  often  retain  private  consultants  for  the  project  teams  that  serve 
customers.  Consultants  typically  lower  their  rates  for  such  work  because  they  do  not  incur 
marketing  or  sales  costs.  Small-  and  medium-sized  manu&cturers  are  often  reluctant  to  use 
private  consultants,  considering  them  difficult  to  find,  SCTeen,  hire,  control,  and  afford.  But 
40  percent  of  the  small-  and  medium-sized  customers  of  MEP  centers  indicated  that  working 
with  the  center  made  them  more  likely  to  use  a  private  consultant.  Nearly  three  out  of  four 
consultants  that  have  worked  with  MEP  centers  indicate  that  the  centers'  services  are 
beneficial  to  their  businesses. 
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7.  Why  Should  the  Federal  Govennncnt  Help  Fund  the  MEP  Centers?     Strong  ongoing 
federal  support  for  the  Manufacturing  Extension  Partnership  is  needed  to  build  and  maintain 
the  scale,  scope,  quality,  coherence,  responsiveness,  and  strong  small-  and  medium-sized  firm 
focus  of  the  national  network.   Strong  federal  support  for  the  MEP  will  make  it  possible  to: 

Overcome  the  cost-of-sales  barrier  to  serving  very  large  numbers  of  modernizing 
small-  and  medium-sized  manufacturers  —  private  for-profit  providers  have  not 
prospered  serving  small  firms  because  the  typical  contract  is  too  small  to  justify  the 
expense  incurred  in  finding  and  winning  the  customer. 

Reach  and  assist  scores  of  thousands  of  small-  and  medium-sized  manufacturers  whose 
improved  performance  can  reverse  and  close  the  widening  productivity  gap  between 
large  and  small  manufacturers,  strengthen  U.S. -based  supplier  chains,  save  jobs,  and 
improve  incomes; 

Assure  that  all  manufacturing  regions  of  the  country  have  an  industrial  base  of  modem 
small-  and  medium-sized  manufacturers  that  can  defend  markets  against  foreign 
competition  and  whose  combined  capabilities  can  help  anchor  the  major  manufacturers 
they  now  have; 

Encourage  states  to  invest  in  improved  small-  and  medium-sized  manufacturer 
performance  (a  national  benefit)  rather  than  intra-U.S.  industrial  recruitment  (at  best 
only  a  state  benefit  and  often  a  net  national  cost); 

Reach  large  numbers  of  worthy,  very  small  manufacturers  whose  aggregate 
contribution  to  wealth  creation  and  employment  is  significant  but  which  require  more 
effort  to  serve  than  larger  firms  and  are  often  less  able  to  pay  the  fully  burdened  cost 
of  service; 

Reach  tens  of  thousands  of  smart  firms  in  small  towns  that  are  often  the  keystone  of 
the  local  economy  but  require  more  effort  to  serve  than  comparable  firms  in  dense 
industrial  metropolises; 

Link  centers  together  for  consortial  learning,  benchmarking,  timely  adoption  of  best 
practices  and  tools  through  robust  cooperation  among  all  centers  in  the  national 
network; 

Deploy  to  scores  of  thousands  of  small-  and  medium-sized  manufacturers  the  technical 
standards  that  are  the  essential  enablers  of  modem  manufacturing  ~  including  the 
standards,  technologies,  and  knowledge  that  small-  and  medium-sized  manufacturers 
need  to  link  into  the  national  information  highway; 

Develop  national  and  international  standards  through  processes  that  include  the  voice 
of  small-  and  medium-sized  manufacturers  in  the  United  States; 
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Respond  to  unpredictable  national  security  needs  that  require  an  agile  defense  supplier 
base  of  small-  and  medium-sized  manufacturers  to  which  national  imperatives  can  be 
quickly  communicated  and  from  which  timely  performance  can  be  expected;  and 

Improve  small-  and  medium-sized  manufecturers'  access  to  federally  funded 
technology  through  leveraging  national  resources  such  as  the  federal  labs  that  can 
make  a  strong  contribution  to  the  modernization  of  thousands  of  small  manufacturers. 

Realization  of  each  of  these  11  worthy  objectives  requires  an  ongoing  federal  presence  in  the 
parmership.  Indeed,  the  partnership  is  problematic  without  federal  participation. 


8.  Are  Changes  in  Federal  Tax  Policy  an  Atematiye  to  the  MEP?  Wise  fiscal  policy  can 
be  a  welcome  complement  to  a  nationwide  network  of  manufacturing  extension  centers  but 
not  a  substitute  for  the  hands-on  assistance  provided  by  MEP  centers. 

Adjustments  in  the  tax  code  that  create  incentives  for  small-  and  medium-sized 
manufacturers  to  modernize  may  eventually  pay  for  the  federal  tax  expenditure  incurred, 
especially  if  the  strongest  benefits  are  targeted  to  small  manufacturers  where  slow  adoption  of 
modem  technology  and  lagging  productivity  have  hurt  national  economic  performance.  The 
MEP  community  thoroughly  respects  the  tax  policy  proposals  in  Getting  Back  to  Work,  the 
recent  report  of  the  bipartisan  Northeast-Midwest  Coalition's  Manufacturing  Task  Force  co- 
chaired  by  Reps.  Franks  and  Meehan. 

It  is  wrong,  however,  to  force  manu&cturers  to  choose  between  tax  breaks  and  the 
MEP  center  services  so  highly  valued  by  thousands  of  firms  that  the  MEP  network  has 
assisted  to  date.     Well-targeted  tax  incentives  can  quicken  the  pace  of  technology  adoption 
by  small-  and  mediimi-sized  manufacturers.   The  benefits  of  this  rapid  modernization  will  be 
increased  for  firms,  communities,  industries,  and  the  nation  if  thousands  of  firms  get  good 
advice  from  the  field  engineers  of  MEP  centers.  Tax  incentives  encourage  firms  to  invest  in 
plant  and  equipment.  MEP  centers  help  modernizing  firms  to  make  a  wise  choice. 


9.  Why  Not  Reduce  the  Budget  Deficit  by  Cutting  the  MEP?     A  successful  MEP  will 
help  reduce  the  deficit  through  economic  growth.   Prospering  small-  and  medium-sized 
manufacturers  will  generate  taxable  incomes  and  reduce  social  safety  net  outlays.   By  our 
estimate,  increasing  the  annual  rate  of  small-  and  medium-sized  manufacturing 
establishments'  productivity  growth  by  just  one  tenth  of  one  percent  in  five  years  would 
generate  more  than  one  billion  dollars  of  additional  federal  revenue. 

There  are  far  better  opportunities  for  deficit  reduction  than  the  modest  appropriations 
for  the  MEP.  In  FY95,  the  represented  only  one  tenth  of  one  percent  of  the  federal  R&D 
budget,  which  is  still  largely  dedicated  to  the  missions  of  the  Cold  War  era.   Unlike  most 
R&D  spending,  the  economic  impact  of  assisting  the  modernization  of  thousands  of  small- 
and  medium-sized  manufacturers  through  investment  in  the  MEP  is  direct  and  immediate. 
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10.  How  Long  Should  Federal  Funds  Support  Individnal  MEP  Centers?     Federal  funds 
should  only  help  support  centers  that  pass  aggressive  performance  reviews  with  distinction. 
The  MEP  should  never  guarantee  permanent  federal  backing  to  individual  centers. 

The  trial  program  that  has  become  the  MEP  was  authorized  by  the  1988  Trade  Act 
The  primary  objective  was  to  transfer  new  technologies  from  federal  labs  directly  to  small- 
and  medium-sized  manufiicturers  through  demonstrations  and  pilot  projects  -  a  difficult 
experiment  in  which  each  center  was  properly  limited  to  six  years  of  federal  support 
Through  years  of  experience  in  the  marketplace  serving  firms  in  many  different  industries  in 
all  regions  of  the  country  the  MEP  partners  have  learned  that  the  more  important  national 
mission  is  continuous  deployment  of  current  best  practice  technologies  and  methods  to  many 
thousands  of  small-  and  medium-sized  manufacturers.   This  mission  evolves  as  progress 
redefines  best  practice.  This  mission  is  worthy  of  ongoing  federal  investment 

Yet  nothing  would  damage  the  market  credibility  of  MEP  centers  more  than  for  the 
national  network  to  devolve  toward  a  stable  bureaucracy  of  entitled  fundees.   Small-  and 
medium-sized  manufacturers  would  shun  the  services  of  such  centers.  The  MEP  national 
network  must  be  as  dynamic  as  the  manufacturers  it  serves.  The  best  means  to  assure  this  is 
to  compel  centers,  by  rule  or  culture,  to  charge  fees  for  most  of  their  services.   Maturing 
MEP  centers  are  already  required  to  raise  a  growing  proportion  of  their  revenues  from  non- 
federal (state  and  private)  sources.   If  the  current  authorization  in  the  1988  Trade  Act  were 
amended  to  allow  for  federal  support  beyond  the  sixth  year  the  amendment  should  require  an 
aggressive  review  and  competition  for  funds  every  two  or  three  years. 

The  centers  that  continue  to  pass  muster  should  continue  to  receive  federal  funds  so 
that  the  national  partnership  maintains  its  mission  of  supporting  modernization  by  small-  and 
medium-sized  manufacturers.  The  cost  of  sales  required  to  reach  very  large  numbers  of  small 
firms  remains  a  barrier  that  centers  can  best  overcome  through  public  support 

The  federal  dollars  that  would  fund  MEP  centers  beyond  their  sixth  year  could  allow 
those  centers  to  continue  to  concentrate  on  smaller  firms.  Without  government  support,  some 
centers  will  survive,  but  only  by  moving  away  from  the  critical  small  firm  market  to  seek 
much  larger  customers  that  are  less  expensive  to  reach  and  serve  and  that  can  pay  fees  that 
reflect  the  fully  burdened  cost  of  the  service.  The  final  result  might  be  a  few  more  private 
for-profit  consulting  firms  competing  in  a  crowded  market  for  the  fees  of  Fortune  1000 
manufacturing  corporations  -  an  end  fiir  different  than  the  sustained  modernization  of 
America's  industrial  base. 

11.  Is  the  MEP  a  Government  Industrial  PoUey  Pkldng  Winners  and  Losers?    Not 

remotely.  The  NIST  MEP  program  does  not  pick  wiimers  from  among  technologies, 
industries,  or  firms. 

MEP  centers  respond  to  a  broad  range  of  current  needs  defined  by  a  wide  variety  of 
small-  and  medium-sized  manufacturers  in  a  given  region.  Centers  do  not  bet  on  the  future 
significance  of  any  still-emerging  technology.  MEP  centers  support  broad  and  timely 
adoption  of  those  technologies  and  practices  that  the  marketplace  defines  as  enablers  of 
competitiveness  for  specific  sectors  (e.g.  computer-aided  design  and  computer-aided 
manufacturing  in  tooling)  or  major  industries  (e.g.  electronic  data  interchange  in  auto)  or  for 
all  of  manufacturing  (e.g.  Total  Quality  Management). 
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MEP  centers  can  only  adiieve  impact  through  sustained  service  to  a  large  proportion 
of  the  small-  and  medium-sized  manufacturers  in  their  region  —  not  through  focusing  their 
resources  on  any  small  segment  of  manufacturers.  Some  centers  do  focus  on  large  and  very 
important  industry  concentrations  in  the  areas  they  serve  (e.g.  aerospace  in  Los  Angeles,  auto 
in  Michigan),  while  also  responding  at  some  level  to  the  needs  of  all  firms  that  seek 
assistance.   NfEP  centers  work  with  a  broad  range  of  customers,  offering  objective  strategic 
dialogue  to  leading  firms,  providing  average  firms  with  engineering  expertise  they  do  not 
have  on  staff,  and  helping  firms  in  stress  define  priority  problems. 

The  Manufacturing  Extension  Partnership  is  sensible  support  for  America's  Main 
Street  manufacturers,  not  industrial  policy. 
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Technology  for  the  Genetic  Revolution 

A  technological  revolution  is  occurring  that  is  comparable  to  the 
microelectronic  revolution  or  the  industrial  revolution.  This  genetic  revolution  is 
based  upon  man's  ability  to  obtain,  to  understand,  to  use,  and  even  to  marupulate 
the  genetic  information  in  living  organisms  with  the  purpose  of  improving  human 
health  and  quality  of  life. 

Immediate  Goal 

Full  and  rapid  progress  in  the  genetic  revolution  will  be  made  possible  by 
developing  our  ability  to  access  and  manipuJate  the  genetic  code  of  an  organism. 
Therefore,  the  immediate  goal  of  this  program  is  to  develop  low-cost  methods  to 
determine,  analyze,  and  store  an  organism's  genetic  information.  Low-cost,  high- 
throughput,  high-speed,  automated,  miniaturized  tximkey  systems  will  be  critical. 
Such  systems  must  be  easy  to  use,  in  the  same  manner  that  blood  analyzers  are  now 
easy  to  use. 

If  successful,  this  project  will  enable  the  development  of  simple  processes  in 
which  the  sample  is  injected  into  a  C2issette,  the  cassette  is  placed  in  a  reader,  the 
diagnosis  is  available  on  a  computer  screen  and  could  immediately  be  transferred  to 
appropriate  patient  records. 

Previous  efforts  to  increase  throughput  have  been  based  upon  direct 
automation  of  existing  processes  (automating  people)  without  considering  new 
paradigms.  The  proposed  program  should  be  directed  towards  a  change  in 
paradigm.  It  will  be  based  upon  new  processes  and  technologies  to  increase 
reliability,  speed,  and  to  reduce  the  skill  level  and  amount  of  manual  intervention 
required  to  perform  genetic  analyses. 

Applications 

Successful  completion  of  this  program  will  both  increase  our  ability  to 
generate  new  genetic  information  (HGP  and  other  programs)  and  our  ability  to  use 
this  genetic  information  in  health  care,  medical  research,  agriculture,  industrial 
research  and  process  control,  and  scientific  research.  Some  applications  are  listed 
below: 


Diagnosis  of  genetic  disease,  e.g.  cystic  fibrosis,  fragile  X  syndrome, 
Huntington's  disease,  Deuschene's  muscular  dystrophy, 
neurofibromatosis,  retinoblastoma,  Tay-Sach's,  Gauchers,  hemophilia, 
ADA  deficient  SCIDs,  sickle  cell  anemia,  and  ALS. 

Diagnosis  of  genetic  predisposition  to  disease  e.g.  cancer  and 
hypercholesteremia,  there  by  enabling  prevention  through  lifestyle 
changes. 
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New  Technologies  to  be  Developed 

To  develop  the  integrated,  miniaturized  systems  described  above,  technology 
development  is  required  in  the  areas  of  miniaturized  sample  preparation  and 
delivery,  high-density  DNA  probe  arrays,  high-density  capillary  arrays,  low-cost 
detection  systems,  data  analysis  methods  for  these  technologies,  and  systems 
integration.  These  technologies  are  discussed  below  in  greater  detail. 

Baseline  Technology.  There  are  two  assay  technologies  that  are  most  often 
used  to  access  genetic  information:  probe  hybridization  and  electrophoretic 
separation. 

In  its  simplest  application  a  probe  based  assay  is  used  to  determine  if  a  known 
a  DNA  fragment  (target)  contains  a  subsequence  that  is  complementary  (in  the  sense 
of  Watson-Crick  base  pairing)  to  a  pre-selected  oligonucleotide  probe.  This  assay  is 
frequently  used  for  the  detection  of  point  mutations  (ASO,  allele  specific  oligo 
hybridization)  Typically  it  begins  with  the  preparation  of  labeled  targets  in  a 
microtiter  format.  The  target  DNA  is  manually  spotted  on  to  filters  on  which  one  to 
fifty  of  conventionally  synthesize  oligonucleotides  have  been  immobilized. 
Depending  upon  the  label,  the  assay  is  read  by  eye,  densitometer,  beta  scarmer  or 
fluorescent  scaimer.  Computer  bcised  interpretation  may  be  available. 

Electrophoretic  separation  is  used  to  determine  the  lengths  of  a  mixture  of 
DNA  fragments.  One  of  the  most  common  applications  is  DNA  sequencing.  The 
baseline  technology  for  this  application  is  found  in  many  of  sequencing  centers  that 
are  pjirt  of  the  Human  Genome  Program.  Large  custom  robotic  systems  transfer 
bacterial  plaques  from  culture  to  microtiter  plate.  Modified  commercial  pij>eting 
robots  perform  sample  preparation  including  reagent  delivery  and  temperature 
cycling.  Manual  methods  are  then  used  to  load  the  samples  on  to  large  format  gels 
for  separation  by  electrophoresis.  The  gels  are  read  by  scanning  fluorimeters  and 
arudyzed  automatically  by  computer  to  yield  raw  sequence  data.  This  data  typically 
requires  manual  editing  and  semiautomatic  assembly  and  interpretation. 


High  Density  DNA  Probe  Arrays.  These  arrays  consist  of  large  numbers 
(hundreds  to  millions)  of  different  DNA  probes  immobilized  on  a  substrate  (1  cm^) 
in  a  predetermined  format  where  the  location  of  each  probe  is  ki\owi\.  High  density 
DNA  probe  arrays  are  used  to  determine  if  a  DNA  fragment  contains  complements 
to  the  immobilized  set  of  DNA  probes.  Methods  of  manufacturing  high  density 
DNA  probe  arrays  with  high  fidelity  must  be  developed.  These  systems  must  have 
the  following  properties,  low  cost,  high  feature  density,  random  access  (i.e.  any  probe 
at  any  location  on  the  chip),  and  high  fidelity  (high  probe  purity  at  a  single  site). 
Specifically  new  development  is  required  in  the  following  areas: 

•  Chip  manufacturability:  The  existing  methods  of  manufacttiring  high 
density  arrays  of  DNA  probes  must  be  improved  to  reduce  cost,  increase 
synthesis  fidelity,  and  increase  feature  density. 
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•  New  chip  synthesis  strategies:  New  synthesis  strategies  must  be  developed 
to  reduce  cost,  permit  random  access  and  higher  densities. 

High  Density  Capillary  Arrays.  Capillary  arrays  are  used  to  separate  mixtiures 
of  DNA  fragments  based  upon  their  speed  of  migration  in  a  polymer  matrix.  They 
are  currently  made  by  aligning  a  large  number  (100)  of  silica  capillaries  in  a  parallel 
format  and  providing  a  method  for  loading  the  matrix  and  the  DNA  sample. 
Methods  of  manufacturing  high  density  capillary  arrays  must  be  developed.  These 
systems  must  have  the  following  featxires:  low  cost,  high  density,  low  cost  gel 
replacement,  and  ease  of  sample  loading.  Specifically  new  development  is  required 
in  the  following  areas: 

•  Array  Manufacturability:  Currently  proposed  systems  use  arrays  that  are 
manually  assembled.  The  development  of  low-cost  methods  for 
automated  assembly  and  filling  of  capillary  arrays  is  required.  If  the  cost  of 
manufacturing  can  be  reduced,  it  would  facilitate  single  use  capillary 
arrays. 

•  New  Array  Strategies.  New  approaches  to  capillary  array  implementation 
that  allow  significantly  higher  densities  and  facilitate  automated  loading 
and  integration  with  preparation  procedures  must  be  explored. 

Sample  Preparation  and  Delivery.  Sample  preparation  systems  are  needed  to 
perform  the  necessary  biochemical  reactions  on  a  sample  prior  to  using  either  of  the 
assays  described  above.  Typically  several  steps  involving  multiple  reagents  and 
specified  temperature  protocols  are  required.  This  is  followed  by  the  introduction  of 
the  sample  into  the  array.  These  are  the  most  labor  intensive  steps  in  using  these 
assays.  Existing  efforts  to  automate  these  steps  (mostly  taken  at  large  scale  academic 
sequencing  centers)  have  been  based  upon  direct  automation  of  existing  manual 
procedures.  Many  are  based  upon  the  use  of  high  density  micro-titer  plates  emd 
automated  pipeting  robots.   New  developments  are  required  in  the  following  areas. 

•  Simplification  of  protocols.  One  immediate  means  to  reducing  the  cost  of 
sample  preparation  is  to  simplify  the  protocol.  For  example,  most  current 
protocols  for  using  DNA  probe  arrays  require  lysis,  protein  digestion, 
amplification  and  labeling.  If  high  sensitivity  direct  detection  (see  next 
section)  were  available,  the  amplification  and  labeling  steps  could  be 
eliminated. 

•  Miniaturization  of  protocols.  Formats  must  be  developed  for  the 
execution  of  sample  protocols  a  very  low  volumes.  Existing  methods  fail 
as  evaporation  losses  and  sample  handling  inefficiencies  accumulate. 
These  same  formats  must  easily  allow  parallelization  and  automation  to 
achieve  high  throughput. 

•  Sample  Delivery  Integration.  Efficient  methods  of  delivering  these  highly 
parallel  miniaturized  samples  to  the  capillary  arrays  and  the  DNA  probe 
arrays  must  be  developed. 
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Success  in  this  part  of  the  proposed  program  will  yield  technologies  that  are 
applicable  beyond  DNA  probe  arrays  and  capillary  electrophoresis.  There  is 
potential  application  to  sample  preparation  in  most  any  chemical  or  biochemical 
assay. 

Low  Cost  Detection  Systems.  Detection  systems  are  used  detect  the  presence 
or  absence  of  DNA  hybridisation  events  on  a  DNA  probe  arrays.  Similarly  they  are 
used  to  detect  the  migration  rates  of  the  DNA  fragments  in  capillary  arrays.  New 
detection  systems  must  be  developed.  These  systems  must  have  lost-cost,  high 
sensitivity,  ease  of  use,  high  speed,  and  be  easily  integrated  with  the  arrays. 
Specifically  new  developments  are  required  in  the  following  areas: 

•  Fluorescent  Detection:  Existing  systems  for  both  capillary  and  DNA  probe 
arrays  are  based  upon  laser  excitation  and  solid  state  detection  of 
fluorescent  reporter  groups.  Lasers  are  currently  a  significant  part  of  the 
cost  of  these  systems.  Low  cost  systems  of  solid  state  lasers  and 
corresponding  dyes  must  be  developed.  Current  systems  are  based  upon  a 
point  scanning  format,  new  high  speed  parallel  formats  are  needed. 

•  Other  Detection  Systems:  Detection  systems  based  upon  other  kinds  of 
reporter  groups  or  based  upon  direct  detection  of  DNA  (capillary  arrays)  or 
duplex  formation  (DNA  chips)  must  be  developed. 

Success  in  this  part  of  the  proposed  program  will  yield  technologies  that  are 
applicable  beyond  DNA  probe  arrays  and  capillary  electrophoresis. 

Data  Analysis/Databases.  Currently  there  is  limited  software  available  for  the 
application  of  DNA  probes  arrays  and  capillary  arrays  to  biological  assays.  New 
software  is  required  in  the  followring  areas: 

•  Computer  Assisted  Probe  Array  Design  (CAPAD)  Software:  The 
effectiveness  of  high  density  arrays  of  DNA  probes  is  dependent  upon  the 
length  and  base  composition  of  the  probes  used.  Software  to  optimally 
select  these  probes  must  be  developed.  In  addition,  certain  probe 
configurations  may  allow  more  efficient  manufacture.  Software  to  select 
these  configurations  must  be  developed. 

•  Data  Analysis:  The  two  assays  described  above  measure  complementary 
aspects  of  DNA  fragments.  New  data  analysis  methods  to  exploit  this 
complementarity  are  necessary  to  fully  integrate  the  use  of  the  both  assays 
and  to  extract  the  maximum  amount  of  ir\formation. 

•  Databases:  Methods  of  efficiently  storing,  retrieving  and  analyzing  the  raw 
and  processed  data  from  DNA  probes  array  experiments  and  capillary  array 
experiments  will  be  required.  For  example,  DNA  probes  will  enable  the 
rapid  resequendng  of  one  or  more  whole  genes  or  regions  of  genes  from 
an  individual.  These  assays  when  applied  broadly  to  the  population  will 
yield  large  amounts  of  sequence  data  that  is  highly  redundant.  Methods  of 
efficiently  storing,  retrieving,  and  anal)rzing  this  data  are  required. 
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Integrated  Systems.  The  components  described  above  must  be  integrated. 
Ph5dscal  integration  of  the  systems  will  reduce  handling  and  associated  labor  costs 
and  the  required  sample  volumes.  In  addition,  integrated  system  often  have  low 
production  costs  since  there  are  few  components.  Existing  systems  for 
electrophoresis  and  DNA  probe  arrays  have  effectively  integrated  the  assay,  the 
detection  system,  and  the  software.  The  critical  area  for  development  is  the 
integration  of  sample  prepcu-ation  with  the  assays  themselves,  Le.  sample  delivery. 
This  is  addressed  above  as  pait  of  sample  preparation. 

New  Industrial  Capabilities  To  Be  Achieved 

Successful  completion  of  the  proposed  program  will  demonstrate  the 
following  industrial  capability:  Manufactxire  of  low  cost  integrated  systems  for 
acquiring  and  analyzing  genetic  information  including  one  or  more  of  the  following 
components: 

•  miniature  sample  preparation  and  delivery  devices, 

•  high  density  arrays  of  DNA  probes, 

•  high  density  capillary  arrays, 

•  detection  systeii\s,  and 

•  data  cmalysis,  storage,  and  retrieval. 

Four  Criteria 

ATP  programs  will  be  selected  based  upon  their  satisfaction  of  four  major 
criteria: 

•  Potential  for  U.S.  economic  benefit 

•  Good  technical  ideas 

•  Strong  industry  commitment 

•  ATP  funding  will  make  a  difference 

In  the  following  sections  we  address  how  the  proposed  program  will  satisfy  NISTs 
four  criteria: 

Potential  for  US  Economic  Benefit 

The  proposed  research  will  provide  dear  economic  benefit  to  the  United 
States.  The  primary  path  to  economic  benefit  is  by  providing  the  U.S.  with  a 
proprietary  position  in  a  unique  series  of  new  technologies  that  will  be  critical  to 
accessing  and  arialyzing  genetic  information.  Products  will  be  developed  for  the 
diagnostic,  industrial  markets,  and  scientific  research.  These  products  will  enable 
the  applications  described  above.  The  development,  manufacturing,  marketing, 
distribution,  sales,  and  servicing  of  these  products  will  jrield  large  numbers  of  new 
jobs  for  U.S.  workers.  The  applications  themselves  will  lead  to  further  economic 
benefit.  These  benefits  are  described  below: 
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Health  Care.  These  prcxlucts  will  improve  and  lower  the  cost  of  healtttcare. 
This  will  occur  by  several  means  including  the  following: 

•  Reduction  Of  Testing  Costs.  A  high  density  DNA  p>robe  array  will  allow 
the  development  of  broad  spectrum  and  highly  specific  diagnostic  panels 
for  genetic  and  infectious  disease.  For  infectious  disease,  these  tests  will 
reduce  the  need  to  culture  samples  or  run  many  inununo-diagnostic  tests. 
For  genetic  disease,  these  tests  will  increase  certainty  by  allowiiig  parallel 
testing  for  many  defects  at  once  in  a  single  gene,  and  allow  parallel  testing 
for  multiple  diseases. 

•  Improved  Therapeutic  Management.  Accurate  DNA  based  diagnosis  of 
infectious  disease  and  cancer  will  allow  more  accurate  selection  of 
therapeutics,  this  will  lead  to  more  efficacious  treatment,  reduce  the  loss  of 
patient  productivity,  lower  treatment  cost,  and  reduce  the  development  of 
resistant  strains  of  infectious  agents.  These  same  benefits  will  accrue  for 
genetic  disease  as  new  treatments  are  developed. 

•  Prevention.  Knowledge  of  a  genetic  predisposition  will  allow  prevention 
through  behavior  modification  reducing  down  stream  healthcare  costs. 

Large  Scale  Sequencing  Projects.  Large  scale  programs  are  uiiderway  to 
sequence  the  genomes  of  humans,  several  model  organisms,  rice  and  com.  The 
proposed  program  will  provide  important  products  that  will  significantly  improve 
our  ability  to  execute  these  large  scale  sequencing  programs.  Knowledge  of  these 
genomes  will  provide  the  U.S.  with  a  significant  competitive  advantage  in  the 
development  of  diagnostics,  therapeutics,  genetically  engineers  foods,  and  novel 
enzymes  and  organisms  for  industrial  processes. 

Agribusiness.  Plant  and  animal  breeders  have  historically  been  significant 
users  of  genetic  information.  The  ability  to  access  genetic  information  such  as 
genetic  markers  will  enable  more  rapid  and  accurate  breeding  programs  and  yield 
higher  value  agricultural  products. 

Industrial  Process  Control.  Many  modem  industrial  processes,  particularly  in 
the  food  and  drug  manufacturing  areas  are  dependent  upon  the  use  of  large  cultures 
of  genetically  engineered  organisms.  The  proposed  program  will  lead  to  new 
products  to  monitor  the  status  of  such  cultures. 

How  Important  Are  Industrial  Sectors. 

These  industrial  sectors  are  important  to  the  U.S.  economy.  Health  care  costs 
currently  account  for  13%  of  the  gross  domestic  product  Currently  United  States 
pharmaceutical  corporations  account  for  an  estimated  $24.7  billion  in  foreign  sales 
of  pharmaceutical  products  and  another  $6  billion  in  in  vitro  diagnostic  sales.  U.S. 
firms  account  for  almost  half  of  the  world-wide  sales  in  health  care  products.  This 
leadership  position  is  to  a  very  large  extent  maintained  by  intellectual  leadership  in 
emerging    fields  such  as  biotechnology  and  human  genetics.    Without  sustaining 
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investment  to  maintain  the  U.S.  infrastructure,  this  lead  will  be  lost  to  foreign 
investment  from  Japan  and  Europe. 

Can  Industry  Commercialize  Ideas? 

Industry  will  commercialize  the  products  that  come  out  of  the  proposed 
research.  Organizations  for  research,  manufacturing,  marketing  and  sales  of  the 
products  that  will  come  out  of  this  progKun  are  already  in  place  at  many  companies. 
In  particular,  several  companies  cire  already  marketing  tools  to  access  genetic 
information  (ABI,  Pharmacia,  Millipore  for  sequencing,  Roche  and  Cetus  for  probe 
based  genetic  diagnostics).  Molecular  Dynamics  is  developing  a  sequencing 
instrument  based  upon  capillary  electrophoresis.  Affymetrix  and  Beckman 
instruments  are  developing  diagnostics  based  upon  DNA  probe  arrays.  The 
technologies  that  result  from  the  proposed  program  will  be  the  basis  for  new 
products  for  these  organizations.  In  addition,  significant  interest  in  these 
technologies  has  been  demonstrated  by  several  large  diagnostic  companies. 

Good  technical  Ideas 

The  proposed  program  is  based  upon  good  technical  ideas.  These  are  ideas 
that  have  the  potential  to  bring  about  fundamental  changes  in  how  genetic 
information  is  accessed  and  aiialyzed.  While  there  are  techiucal  barriers,  there  are 
technologies  to  overcome  these  bcirriers.  These  ideas  provide  the  opportunity  to 
leverage  areas  in  which  the  U.S.  has  already  established  teclmological  leadership. 

Revolutionary  programs  -  potential  to  bring  fundamental  change.    The 

proposed  program  has  the  potential  to  revolutionize  the  manner  in  which  genetic 
information  is  accessed.  Consider  the  example  of  genetic  diagnostics.  Current 
methods  of  detecting  mutations  in  the  p53  gene  (important  in  many  cancers)  is 
based  upon  PCR  amplification  followed  by  sequencing.  This  process  requires  many 
manual  steps  that  must  be  performed  by  skilled  technicians.  Current  efforts  at  large 
sequencing  centers  to  automate  these  projects  are  based  upon  parallelizing  the 
existing  protocols. 

Barriers  and  Innovations.  The  principal  barriers  to  this  program  are  listed 
below: 

•  DNA  arrays:  reduce  cost,  increase  density,  improve  quality. 

•  Capillary  Arrays:  reduce  cost,  increase  density,  develop  easily  replaceable 
or  inexper\sive  disposable  arrays. 

•  Detection  system:  low  cost  blue  green  lasers  and  well  developed  systems 
of  red  dyes 

•  Sample  Preparation  and  Deliver3r:  miniaturization,  parallelization,  and 
integration. 

•  Data  Analysis  and  Storage:  new  cdgorithms  and  storage  methods. 

The  specific  innovations  required  to  address  these  barriers  are  proprietary  and  will 
be  addressed  in  a  our  response  to  the  proposed  program. 


402 


August  1 1, 1994  DRAPT  ATP  Program  Idea  10 

Validation.  The  proposed  technologies  must  be  Vcdidated  in  the  context  of 
one  of  the  applications.  The  two  most  appropriate  application  dted  above  are  large 
scale  sequencing  and  dindal  diagnostics.  Testing  these  technologies  in  the  context 
of  a  large  scale  sequencing  project  will  demonstrate  their  effectiveness  when 
compared  v^th  the  state  of  the  cirt  in  DNA  sequencing.  It  will  sjjecifically  allow 
issues  of  cost,  and  throughput  to  be  evaluated  in  an  er\d  to  end  fashion.  In  addition, 
as  the  technologies  are  incrementally  brought  on  line,  the  can  be  integrated  into  an 
existing  process  and  evaluated.  Siinilarly,  testing  in  the  context  of  clinical  diagnostic 
will  also  address  issues  of  cost  and  additionally  ease  of  use  by  less  skill  operators. 

Strong  Industry  commitment 

Affymetrix  and  MDC,  two  leading  companies  in  the  development  of  new 
technologies  for  genomics  are  already  cooperating  in  areas  of  common  interest.  We 
are  developing  collaborative  relationships  with  researchers  at  the  University  of 
Washington  (Lee  Hood),  Stanford  University  (Ron  Davis),  Lawrence  Berkeley 
Laboratory  (Jasper  Rine)  and  the  Uruversity  of  California,  Berkeley  (Rich  Mathies)  to 
support  this  program. 

ATP  funding  will  make  a  difference 

The  establishment  of  an  Advanced  Technology  Program  in  genetic 
technologies  will  be  critical  for  the  commercial  development  of  this  area.  The  NIH 
National  Center  for  Human  Genome  Research  and  the  DOE  Office  of  Health  Effect 
Research  are  investing  in  the  development  of  new  DNA  sequencing  and  analysis 
technologies.  In  addition  to  supporting  the  enhancement  of  the  techrtology  base  in 
NIH  and  DOE  genome  labs,  this  funding  has  catalyzed  the  emergence  of  second 
generation  DNA  sequencing  and  anal)rsis  technologies  such  capillary  arrays  and 
DNA  hybridization  chips.  The  full  development  and  integration  of  these  feasible 
second  generation  technologies  into  a  new  paradigm  for  gene  sequencing  and 
analysis  will  require  a  substantial  investment  in  additional  research  and 
development.  This  investment  is  well  beyond  the  current  funding  capabilities  and 
goals  of  the  DOE  and  NIH.  The  proposed  program  will  make  a  unique  contribution 
to  this  development  at  a  critical  time. 

Programs  such  as  these  pose  significant  technical  risks  with  payoffs  far 
enough  down  the  road  that  most  sources  of  private,  public,  and  venture  capital  are 
reluctant  to  fully  fund  the  research.  In  paticular,  companies  such  as  our  own  will 
not  be  able  to  aggressively  pursue  this  areas  without  ATP  support 

This  is  an  area  of  high  leverage.  While  some  of  the  greatest  payoffs  will  come 
when  the  HGP  is  completed,  completion  of  the  proposed  program  will  help  to 
accelerate  the  HGP.  In  addition,  the  need  for  the  technology  is  growing 
exponentially  as  new  sequence  is  generated  and  function  is  elucidated. 

This  field  is  quite  competitive  with  research  going  on  in  the  VS.,  the  UK.,  Japan, 
and  Russia. 

We  believe  that  programmatic  funding  at  the  level  of  $50  million  eadi  year 
will  enable  this  program  to  succeed. 
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ADVANCED  TECHNOLOGY  PROGRAM: 
AN  OVERVIEW 


Begun  in  1990,  the  Advanced  Technology 
Program  (ATP)  at  the  National  Institute  of 
Standards  and  Technology  (NIST)  promotes  the 
economic  growth  and  competitiveness  of  U.S. 
business  and  industry  by  accelerating  the 
development  and  commercialization  of  promising, 
high-risk  technologies  with  substantial  potential  for 
enhancing  U.S.  economic  growth. 

The  program  provides  technology  development 
funding  through  cooperative  research  agreements 
to  single  businesses  or  industry-led  joint  ventures. 
Applicants  must  share  the  costs  of  ATP  projects. 

Awards  to  individual  companies  are  limited  to  $2 
million  over  3  years  and  can  be  used  only  for 
direct  R&D  costs.  Awards  to  joint  ventures  can  be 
for  up  to  5  years;  joint  ventures  must  provide  more 
than  50  percent  of  the  resources  for  the  project. 
The  ATP  does  not  fund  oroduct  development  It 
will  support  development  of  laboratory  prototypes 
and  proof  of  technical  feasibility  but  not  com- 
mercial prototypes  or  proof  of  commercial 
feasibility. 

The  ATP  relies  on  the  substantial  involvement  of 
industry  to  define  and  implement  R&D  programs 
that  are  expected  to  have  a  substantial  long-term 
economic  impact.  The  ATP  selects  specific 
projects  through  a  rigorous  competitive  process 
that  includes  evaluation  of  both  the  technical  and 
business  merits  of  a  project.  The  program  has 
received  broad  public  support  from  groups  such  as 
the  Advanced  Technology  Coalition,  which  repre- 
sents over  30  major  trade  associations,  pro- 
fessional societies,  and  high-  technology 
companies. 

Essential  Features 

In  designing  the  ATP,  NIST  looked  to  existing 
large-scale  R&D  funding  programs  with  a 
reputation  for  results,  particularly  those  of  the 
National  Institutes  of  Health  and  the  Defense 
Department's  Advanced  Research  Projects 
Agency.  But  the  unique  mission  of  the  ATP — 
support  for  civilian  technologies  in  the  nation's 
competitive  interest —  required  some  special 
features,  which  have  become  the  hallmarks  of  the 
ATP  and  major  factors  in  Its  success. 


Projects  are  selected  on  the  basis  of  both 
technical  and  business  merit  through  a  fair 
and  rigorous  competition. 

After  each  proposal  is  screened  for  basic 
compliaince  with  the  ATP's  requirements,  it  is 
reviewed  thoroughly  by  scientists  and  engineers 
expert  in  the  subject  area — a  common  procedure 
for  competitive  grant  programs.  But  ATP 
proposals  tfiat  score  well  in  this  technical  review 
go  on  to  a  Airther  evaluation  of  potential  economic 
impact,  eviderx^  of  significant  commitment  to  the 
project  on  the  part  of  the  proposer,  and  other  busi- 
ness-related factors  affecting  the  likelihood  that 
successful  results  will  be  commercialized. 

The  scientific  and  technical  reviewers  are  primanTy 
federal  and  academic  experts  to  avoid 
conflict-of-interest  problems  and  protect 
proprietary  information.  Business  reviews  are 
conducted  primarily  by  tnjsiness  cxpens  from  the 
private  sector  who  agree  to  avoid  conflicts  of 
interest  and  abide  by  non-disciosurc  requirements. 
Semifinalists  receive  in-depth  oral  reviews 
Proposals  are  ranked  according  to  put>iished 
selection  criteria,  and  funding  is  awarded  pnmanly 
on  the  tiasis  of  the  ranking.  This  ment-based 
selection  process  has  been  fully  tested  and  refined 
and  is  essential  to  the  effectiveness  of  the  ATP. 

The  ATP  provides  direct  support  to  for-profit 
companies  of  ail  sizes. 

Commercial  organizations  know  best  how  to 
commercialize  a  promising  new  technology.  With 
this  in  mind,  the  ATP  emphasizes  direct  funding  to 
for-profit  companies.  Small,  medium,  and  large 
competnies,  and  joint  ventures  led  by  two  or  more 
companies,  are  eligible  for  direct  funding. 
Successful  ATP  project  sponsors  range  in  size 
from  start-up  companies  with  a  handful  of 
employees  to  major  industrial  firms  with 
international  scope.  Universities,  federal 
laboratories,  and  non-profit  institutions  participate 
in  many  ATP  projects,  but  as  subcontractors  or  as 
members  of  joint  ventures  (although  non-profit 
institutions  may  administer  joint  ventures). 
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PAST  AWARD  WINNERS 

A  listing  of  the  research  goals  for  past  ATP 
award  winners  covers  a  very  broad  array  of 
cutting-edge  technologies. 

A  sampling  of  1992  winners  includes  multiyear 
awards  to  help  fund: 

•  development  of  thick-film  processing 
technology  for  radio-frequency  components  for 
communications  equipment  (such  as  cellular 
telephone  base  stations),  based  on 
high-temperature  superconductors; 

•  development  of  technology  to  'clean' 
semiconductor  wafers  of  trace  metals, 
particles,  and  surface  damage  using  dry, 
gas-phase  agents  in  lieu  of  wet  chemicals; 

•  demonstration  of  a  revolutionary  new 
design  for  high-precision,  multi-axis  machine 
tools,  based  on  an  octahedron  frame  and  a 
"Stewart  platform'  actuator; 

•  improvement  in  scientific  understanding  of 
the  relationship  between  processing,  part 
geometry,  microstructure,  and  part 
performance  for  fiber-reinforced  molded 
thermoplastic  parts,  and  application  of  this 
knowledge  in  an  integrated  thermoplastic 
engineering  design  morphology. 


The  ATP  has  a  broad  mission  to  promote  large 
economic  benefits  for  the  nation. 

The  legislative  mandate  of  the  ATP  is  to  promote 
'commercializing  new  scientific  discoveries 
rapidly"  and  "refining  manufacturing  practices.' 
This  offers  tremendous  scope.  The  objective  of 
some  projects  is  to  develop  technologies  that 
enable  lower-cost,  higher-quality,  or 
faster-to-market  products.  The  ultimate  objective 
of  others  is  to  develop  the  know-how  to  provide 
new-to-the-world  or  radically  improved  products 
and  services.  The  ATP  has  a  high  potential  impact 
on  U.S.  economic  growth  because,  unlike  other 
federal  technology  programs,  it  makes  invest- 
ments explicitly  for  this  reason  rather  than  for 
some  other  national  goal. 

The  ATP  is  marlcet-oriented. 

While  government  provides  the  catalyst  —  auid  in 
many  cases,  critical  technical  support  —  industry 
conceives,  manages,  and  executes  ATP  projects. 
Management  of  projects  is  geared  to  ensure  that 


the  work  performed  is  what  industry  believes 
should  be  done  and  is  what  it  can  do  best 

The  ATP  also  emphasizes  cost  sharing  —  ATP 
recipients  on  average  pay  more  than  half  the  total 
costs  of  the  R&D.  This  helps  ensure  ttiat 
companies  have  a  vested  interest  in  the  success 
of  projects  and  in  timely  commercialization.  At  the 
same  time,  parfa'cipat'on  by  small  companies  and 
start-upe  is  not  precluded,  t)€cause  the 
single-applicant  requirement  for  cost  sharing  is 
that  the  company  cover  its  indirect  costs.  Since 
most  start-ups  and  small  companies  have  low  indi- 
rect cost  rates,  this  requirement  is  not  prohibitive. 

•  development  of  a  microfabricated  chip 
incorporating  synthetic  DNA  probes,  together  with 
necessary  sensor  and  computer  technology,  for  an 
automated,  low-cost  DNA  sequerK:er; 

•  creation  of  a  generic  software  technology  to 
restore,  enhance,  or  digitally  reformat  moving 
pictures,  such  as  sequences  from  infrared, 
ultrasonic,  or  X-ray  sensors  or  motion-picture 
films; 

•  application  of  newly  developed  production 
technologies  to  fabricate  high-efficiency  long-lived, 
blue/green  lasers  and  LEDs; 

•  development  of  new  rapid  sondification  casting 
technology  to  produce  thfck  ribbons  of  metallic 
glass  sufficiently  ductile  to  be  used  in  high-power 
electric  transformers  and  motors  to  reduce 
wasteful  power  loss; 

•  development  of  the  methodology  for  producing 
animal-derived  extracellular  matrix  materials  as 
prosthetic  materials  to  support  the  regeneration  of 
tissues  and  glands;  and 

•  demonstration  of  the  use  of  quantum-level 
"electron  trapping  optical  memory"  in  a  prototype 
erasable  opticcti  disk  drive  suitable  for  digital  video 
recording  at  substantially  higher  speeds  and 
greater  densities  than  existing  optical  storage 
media.The  ATP  has  a  comprehensive  plan  for 
monitoring  and  evaluating  its  performance. 
From  the  start,  the  ATP  has  strongly  embraced 
program  evaluation  and  considers  it  critical  to  the 
development  and  operation  of  a  results-oriented, 
efficiently  run  program.  Eaity  on,  an  evaluation 
plan  was  developed  and  measurable  goals  were 
kjentified  against  which  to  track  performance.  As 
the  ATP  strategic  plcin  is  updated,  the  evaluation 
plcin  is  revised  to  ensure  that  it  covers  all  critical 
aspects  of  the  program. 
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Economic  Returns 

Early  results  indicate  that  the  ATP  is  successfully 
improving  the  capability  of  the  nation's  businesses 
to  capture  economic  returns  from  scientific  and 
technological  innovations.  Two  independent 
studies  of  projects  funded  in  FV  1991  revealed 
substantial,  early  beneficial  impacts  on 
participating  companies,  including: 

•  expanded  R&D  activity,  particularly  the  ability  to 
engage  in  high-risk,  long-term  research  with 
high-payoff  potential; 

•  cost  and  time  savings,  improved  productivity, 
and  other  benefits  from  industry-industry, 
industry-government,  and  industry-university 
collaborations; 

•  improved  competitive  standing; 

•  formation  of  valuable  strategic  business 
alliances; 

•  improved  ability  to  attract  investors; 

•  assistance  in  converting  from  defense  to 
commercial  applications;  and 

•  acceleration  of  technology  development, 
leading  to  improved  market  share. 

General  and  Program 
Competitions 

The  NIST  ATP  office  conducts  competitions  each 
year  to  review  submitted  proposals  and  select 
grantees.  The  number  of  projects  funded  varies 
with  tine  total  program  budget. 

Two  types  of  competitions  are  supported; 
"general"  and  "program."  General  competitions  are 
open  to  all  technology  areas.  Past  general 
competition  awards  have  covered  a  very  broad 
spectrum  of  technologies  in  agriculture, 
biotechnology,  microelectronics,  machine  tools, 
advanced  automotive  manufacturing,  advanced 
materials,  information  and  communication 
technology,  flat-panel  display  manufacturing,  and 
other  areas.  (See  tx3x  above.) 

Each  program  competition  focuses  on  a  set  of 
technology  and  business  goals.  Program 
competitions  enable  the  ATP  to  channel  significant 
support  to  clusters  of  related  projects,  each 
attacking  a  critical  element  and  reaping  the 
benefits  of  this  synergy. 


Key  criteria  for  selecting  program  areas  include: 

•  potential  U.S.  economic  impact,  including  the 
credibility  of  the  program's  proposed  pathways  to 
economic  growth;  the  importance  of  the  existing  or 
potential  sector  affected;  and  the  probability  of 
subsequent  commercialization; 

•  good  technical  ideas  ttiat  are  "cutting  edge,* 
high  risk,  stiategically  important  and  based  on 
sound  scientific  and  technical  concepts; 

•  strong  industry  commitment  to  participate, 
including  breadth  and  deptti  of  interest  and 
willingness  to  share  costs  and  to  worit  with  the 
government  and  other  partners;  and 

•  opportunity  for  ATP  to  make  a  major  difference 
by  supporting  wori<  Oiat  is  unique  or  complemen- 
tary to  other  industiial  and  government  efforts,  Uiat 
offers  timely  and  significant  acceleration  of 
research  progress,  and  that  requires  a  critical 
mass  of  funding. 

Industry  Input 

In  selecting  these  broad  programmatic  areas,  the 
ATP  relies  on  its  overall  strategy  of  drawing  on 
industry's  ideas.  Setting  research  priorities  is  a 
constant,  ongoing  process  based  on  input  from 
industry.  Every  program  has  a  finite  duration,  so 
there  is  a  constant  turnover  of  programs  as  some 
are  completed  and  oOners  started. 

Mechanisms  for  getting  industry's  input  include 
(among  others): 

•  input  from  senior  industry  technical  and 
business  managers; 

•  input  from  industry  associations,  trade  groups, 
and  professional  societies; 

•  ATP-sponsored  technkal  workshops  and 
conferences;  and 

•  analysis  of  proposals  submitted  to  ATP  in 
previous  competitions. 

Beginning  in  FY  1994,  NIST  also  plans  to  amplify 
the  ATP's  impact  on  the  U.S.  economy  with 
several  new  strategies. 

It  will  take  a  more  active  role  in  building 
cooperative  programs  among  businesses, 
universities,  and  government  agencies. 

Because  of  its  global  view  and  broad  sources  of 
information,  ttie  ATP  is  in  a  unique  position  to  spot 
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potentially  advantageous  alliances  and  bring  them 
to  the  attention  of  Its  industrial  partners.  For 
example,  the  ATP  might  bring  to  the  attention  of  a 
Joint  venture  an  outside  company  whose  proposed 
wortc  appears  to  mesh  well  with  that  of  the  joint 
venture.  Or  the  ATP  might  suggest  a  strategic  alli- 
ance between  a  single-company  applicant 
proposing  to  develop  a  new  technology  and  a 
potential  end  user  of  that  technology,  if  such  an 
alliance  would  increase  the  chances  of  a  project's 
success. 

Although  the  final  decisions  at>out  such  alliances 
will  always  lie  with  the  companies,  recognizing 
such  opportunities  gives  the  program  an  additional 
tool  to  increase  the  chances  of  success  for  its 
projects  and  to  exploit  promising  opportunities  that 
emerge. 

ATP  will  assist  companies  In  planning  for 
future  commercialization  and  In  developing 
linkages  with  Investors. 

Many  of  the  companies  participating  in  the  ATP — 
particulariy  small  companies — are  stronger  in  their 
R&D  planning  and  implementation  of  the  R&D  plan 
than  they  are  in  their  business  planning  and 
Implementation  of  that  plan.  The  earty-stage, 
preliminary  business  plans  developed  by  these 
companies  in  their  ATP  applications  often  lack 
sufficient  detail  to  provide  the  clear  path  to 
commercialization  required  by  the  ATP  and  may 
jeopardize  many  highly  promising  projects.  The 
ATP  plans  to  contract  with  private  firms  to  provkle 
business  development  support  to  ATP-funded 
companies  that  need  such  assistance. 

The  commercialization  assistance  program  wiB  be 
run  initially  on  a  trial  basis.  Its  performance  will  be 
monitored  and  evaluated,  and,  if  successful,  it  will 
be  continued  and  expanded  to  serve  all 
companies  that  wish  to  participate. 


The  program  wrill  Intensify  Its  outreach  efforts. 

Wtide  weO-known  to  most  of  the  larger  tech- 
notogy-oriented  companies  in  the  United  States, 
the  ATP  is  less  well-krxjwn  or  urxierstood  by 
thousands  of  small,  entrepreneurial  companies 
that  play  a  critical  role  in  technology  development 
and  might  benefit  from  its  programs.  To  remedy 
this,  an  intensified  outreach  and  marketing 
program  fias  been  started  to  ir^rease  awareness 
of  the  program.  The  outreach  program  will  be 
coordinated  closely  with  state  and  kx:al  economic 
development  organizations  that  are  in  a  good 
position  to  identify  small  companies  that  might 
have  an  interest  in  the  ATP. 

President  Clinton  has  proposed  major  increases  in 
ATP  funding  to  increase  the  number  of  awards 
made  each  year  and  the  breadth  of  cutting-edge 
technologies  covered.  The  proposed  expansion 
will  allow  the  program  to  have  a  truly  national 
impact  on  economic  growth.  The  program's 
ultimate  success,  however,  wSI  depend  on 
continued  contributions  from  U.S.  industry  in  the 
form  of  good  technical  ideas,  a  willingness  to  cost 
share,  and  the  successful  commerdaTization  of 
new  technologies  devetoped  with  ATP  funding. 

Contact 

Advanced  Technology  Program 

1-800-ATP-FUND  (1-800-287-3863) 
email:  atpOmicf.nistgov 
tax;  (301)  926-9524 

A430  Administration  Building 

National  Institute  of  Standards  and  Technology 

Gaithersburg,  MO  20899-0001 
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ADVANCED  TECHNOLOGY  PROGRAM: 

A  "HOW-TO"  GUIDE 

FOR  SUBMITTING  PROGRAM  IDEAS 


The  Advanced  Technology  Program:  What  it  is,  What  it  does. 

The  Advanced  Technology  Program  works  with  U.S.  industry  to  advance  the  nation's 
competitiveness  —  and  economy  —  by  helping  to  fund  the  development  of  high-risk  but 
powerful  new  technologies  that  underlie  a  broad  spectrum  of  potential  new  applications, 
commercial  products,  and  services.  Through  cooperative  agreements  with  individual 
companies  or  groups  of  companies,  large  and  small,  the  ATP  invests  in  industrial 
projects  to  develop  technologies  with  high-payoff  potential  for  the  nation.  The  ATP 
accelerates  technologies  that  —  because  they  are  risky  —  are  unlikely  to  be  developed 
in  time  to  compete  in  rapidly  changing  world  markets  without  such  a  partnership  of 
industry  and  govemment.  By  sharing  the  cost  of  such  projects,  the  ATP  catalyzes 
industry  to  pursue  promising  technologies. 


Managed  by  the  National  Institute  of  Standards 
and  Technology,  the  ATP  has  a  unique  set  of 
features  that  distinguishes  it  from  other 
technology  development  programs  in  the 
govemment.  These  include: 

*^       Our  focus  on  economic  benefit:  ATP 
projects  are  selected  explicitly  for  the  greatest 
possible  benefits  to  the  nation's  economy  — 
innovative  technologies  that  can  be  expected  to 
lead  to  new  or  improved  world-class  products 
and  industrial  processes. 

^       A  rigorous,  competitive  selection 
process:  project  proposals  are  evaluated  for 
both  their  scientific  and  technical  merit  antf  the 
business  and  economic  merit  of  the  proposed 
use  of  the  technology. 

%/       Industry  orientation:  ATP  projects  are 
conceived,  proposed,  managed  and  executed  by 
private  industry  in  response  to  its  analysis  of 
market  opportunities.  Industry  shares  in  the 
cost  of  the  projects. 


Programs: 

A  New  Direction  for  the  ATP 

Started  in  1990,  the  ATP  holds  great  potential  to 
be  an  effective,  highly  productive  element  of  the 
nation's  technology  strategy,  but  now  we  must 
fulfill  that  potential.  The  challenge  is  to  scale  the 
ATP  to  a  major  national  program  while  retaining 
its  essential  characteristics  of  objectivity, 
fairness  and  efficiency. 

To  date,  the  ATP  has  used  general  competitions 
open  to  proposals  in  all  areas  of  technology  as 
its  sole  Investment  mechanism.  As  it  grows  to  a 
full-scale  activity,  the  ATP  will  be  able  to  deepen 
support  in  selected,  well-defined  program  areas 
while  continuing  to  provide  an  open  door  to 
promising  ideas  from  any  area  of  technology. 
While  the  Administration's  target  budget  of  S750 
million  in  1 997  represents  a  significant  increase 
for  the  ATP,  it  is  still  less  than  one-half  of  one 
percent  of  the  nation's  R&D  budget  The  effect 
of  the  ATP  will  be  far  too  dilute  if  it  is  spread 
evenly  across  every  area  of  technology. 
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Each  program  will  have  well-defined 
technological  and  business  goals.  Often,  these 
will  involve  the  parallel  development  of  a  suite  of 
Interlocking  R&D  projects.  By  managing  groups 
of  projects  which  will  complement  and  reinforce 
each  other,  the  ATP  will  be  able  to  have  the 
greatest  possible  impact  on  technology  and  the 
economy.  Specific  program  areas  will  be 
selected  based  on  ideas  from  industry  to 
preserve  the  strongly  industry-oriented  outlook 
which  has  characterized  the  ATP  from  its  start 
Under  each  program,  individual  ATP  pro/ecte  will 
still  be  selected  under  the  competitive  process 
we  have  established. 

These  programs  are  not  open-ended.  We 
anticipate  that  a  typical  program  will  run  five  or 
more  years  with  an  end-date  defined  up  front 
We  expect  that  typical  programs  will  require 
about  $20  to  $50  million  per  year  from  the  ATP. 
These  are  only  rough  estimates.  Both  the 
duration  and  level  of  funding  will  depend  on  the 
scope  of  the  program  as  it  is  defined  in 
cooperation  with  industry. 

Programs: 

What  are  we  looking  for? 

ATP  programs  will  be  selected  on  their  match  to 
four  major  criteria: 

^       Potential  for  U.S.  economic  benefit 

*^       Good  technical  ideas. 

v^       Strong  industry  commitment. 

t/       The  opportunity  for  ATP  funds  to  make 
a  significant  difference. 

Following  ATP  tradition,  we  intend  to  select 
program  areas  based  on  suggestions  from 
industry  —  where  do  you  think  we  should 
invest?  Send  us  your  suggestions. 

You  should  state  as  succinctly  as  possible 
thelmmediate  goal  of  the  proposed  program:  the 
technology(ies)  to  be  developed,  the  new 
industrial  capabilities  to  be  achieved.  Then 
discuss  briefly  how  this  is  to  be  done,  and  how 
these  goals  address  our  four  criteria. 

The  following  guidelines  will  help  you  address 
the  criteria.  We  recognize  that  you  may  not 
have  enough  information  at  first  to  answer  all 
these  questions,  don't  let  that  stop  you  from 
sending  in  a  suggestion.  If  an  area  sounds 
promising,  we  will  work  with  you  and  others  to 


refine  the  program.  But  the  more  kifonnation 
you  can  give  us  at  the  beginning,  the  better  well 
be  able  to  evaluate  the  proposed  program.  The 
examples  are  for  illustration  only,  we  have  no 
prejudices  for  or  against  the  techrK)<ogies 
mentioned. 

Potential  for  U.S.  Economic  Benefit 

The  whole  point  of  the  Advanced  Technology 
Program  is  to  foster  significant  economic 
benefits  for  the  country. 

Trace  the  path  by  wNch  the  technical 
developments  under  the  proposed  program  will 
lead  to  significant  economic  benefits  for  the 
nation.  Give  us  a  logical  explanatkin  of  how  the 
proposed  program  will  lead  to  economic  growth. 
How  should  the  R&D  program  tje  directed  to 
support  the  economic  goals?  How  will  this  be 
reflected  in  integrated  research  and  business 
strategies?  What  will  be  the  likely  effect  on  the 
U.S.  workforce  if  the  program  succeeds  and  is 
carried  forward  to  commercialization?  How  can 
the  proposed  program  lead  to  economic  growth, 
with  a  focus  on  a  rising  standard  of  living?  What 
effect  would  an  ATP  program  likely  have  on 
commercial  prospects  for  this  technology  — 
taking  into  account  national  and  international 
corjsiderations? 

How  important  to  the  economy  are  the  industrial 
sectors  that  would  be  most  affected  by  your 
program  area?  How  important  could  they  fee  if 
the  program  succeeds?  Give  evidence  that  the 
sectors  of  the  economy  that  will  be  affected  are 
either  suffk:ient  to  generate  large  nationeil 
economk:  benefit,  or  tfat  they  are 
strafegicallyimportant  in  some  other  way  — 
perhaps  improvements  in  that  sector  enable 
large  economic  benefits  in  other  sectors.  What 
advantage  would  the  proposed  technology 
confer?  A  major  technological  advance  in  a 
relatively  small  industrial  sector  could  be  as 
advantageous  as  a  lesser  advance  in  a  much 
larger  sector.  And  vice  versa. 

When  you  are  estimating  economic  benefits, 
identify  the  production  and  distribution 
industries  and  the  end-use  markets  that 
would  be  affected,  and  discuss  the  expected 
impacton  employment  and  the  gross 
domestic  product.  If  the  purpose  of  the 
program  area  is  to  develop  new  industries 
and  markets,  assess  their  potential. 
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Example 

Potential  for  U.S.  economic  benefit: 

In  the  laboratory,  scientists  can  make 
concrete  which  is  ten  times  stronger  and 
more  durable  than  what  is  currently  used  in 
construction.  A  five-year  program  to  translate 
laboratory  work  to,  say,  a  five-told 
improvement  in  commercially  available 
concrete  might  require  parallel  work  in 
manufacturing,  distribution,  and  construction 
techniques  —  requiring  participation  by 
cement  companies,  add-mixture  companies, 
ready-mix  companies  and  contractors  —  as 
well  as  revision  of  state  and  local  building 
codes  and  other  non-technical  barriers.  But  it 
might  create  a  revolution  in  construction 
practices.  Structures  might  be  designed  to  be 
twice  as  strong  with  less  than  half  the 
concrete. 

What  would  be  the  economic  impact  of  such 
a  program?    Expanded  U.S.  presence  in  a 
market  dominated  by  foreign  firms? 
Improved  competitiveness  for  U.S. 
constmction  firms  bidding  on  international 
products?  Expanded  concrete  markets  in 
general,  t}ecause  stronger,  more  durable 
concrete  could  be  used  in  more  applications? 
Greater  productivity  in  the  construction 
industry,  because  the  new  concrete  cures 
faster,  and  at  lower  temperatures  (extending 
the  construction  season)?  What  industry 
alliances  would  be  necessary  to  move 
technological  advances  rapidly  into  the 
market? 


Good  Technical  Ideas 

We  are  looking  for  revolut'onary  programs  wHh 
the  potential  to  txing  fundamental  change  to 
industry. 


Will  industry  be  able  to  commercialize  the 
results  of  the  proposed  program?  There  should 
be  a  high  probability  that  commercial  products  or 
processes  will  follow  successful  completion  of 
the  R&D.  You  should  assess  industry's 
commitment  to  the  proposed  program  area.  Will 
it  follow  through  on  commercieilization?  What 
are  non-technical  barriers  to  commercialization, 
both  at  home  and  abroad,  and  how  will  they  be 
overcome?  We  will  expect  you  to  consider  all  of 
the  critical  elements  that  affect  the  program 
area,  not  simply  technological  challenges.  What 
effect  would  an  ATP  program  likely  have  on  the 
commercial  prospects  of  this  technology? 


Example 

Good  technical  Ideas: 

What  Is  the  technology  "baseline"  for  your 
proposed  program  area?  Suppose  the 
suggested  program  deals  with  significant 
advances  in  digital  data  storage,  a  350  billion- 
per-year  industry  requiring  a  broad  range  of 
technologies,  including  architectures,  media, 
manufacturing  methods,  and  error  correction 
algorithms.  Industry  already  sponsors 
significant,  highly  successful,  research  efforts 
in  these  areas.  How  is  data  storage  expected 
to  improve  as  a  result  of  the  efforts  of 
industry  and  existing  govemment  programs? 
What  might  the  ATP  add  to  this? 


What  are  the  major  technical  barriers  to  be 
overcome?  What  innovative  tecfmologies  will 
erase  those  bam'ers? 

We  welcome  "cutting-edge*  technologies  that 
entail  a  high  degree  of  technical  risk.  We  are 
looking  for  technological  nonlinearities'  — 
opportunities  for  a  relatively  small  research 
effort  to  leverage  major  advances  for  an 
industry. 

What  is  the  current  state  of  the  art  for  this 
technology,  and  what  are  the  technology  trends? 
How  do  you  expect  the  technology  to  advance, 
based  on  industry  investment,  without  the  ATP? 
How  will  this  be  accelerated  or  changed  by 
estabTishing  an  ATP  program? 

Give  evidence  that  tfie  proposed  R&O  is 
founded  on  sound  scientific  and  technical 
grounds. 
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strong  Industry  Commitment 

We  intend  these  programs  to  be  partnerships. 
Give  evidence  that  a  rectsonable  segment  of  the 
industry  is  ready  and  willing  to  work  with  the 
ATP  and  with  one  another  as  needed  to  achieve 
the  program's  goals.  Would  the  program  require 
horizontal  alliances?  Vertical  alliances?  Both? 
Are  the  industry  players  prepared  to  build  these 
relationships? 


Example 

Strong  Industry  commitment: 

Introducing  large-scale  use  of  strong,  light- 
weight advanced  materials  in  automobiles 
and  trucks  probably  would  involve 
developments  in  materials  design, 
manufacture,  and  fabrication  and  assembly. 
To  be  effective,  such  a  program  might  require 
the  cooperation  of  a  significant  number  of  raw 
materials  suppliers,  component 
manufacturers,  and  suppliers,  as  well  as 
major  automobile  manufacturers.  In 
evaluating  such  a  proposal,  we  would  look  tor 
evidence  that  these  firms  were  ready  and 
willing  to  work  together  on  related  projects, 
and  to  share  the  costs  with  the  ATP. 


Give  some  measure  of  the  breadth  and  depth  of 
industry's  interest  in  the  proposed  program. 
Describe  industry's  willingness  to  share  the 
costs  of  the  R&D.  Estimate  the  level  of 
resources  that  industry  is  likely  to  put  towards 
the  proposed  program. 

Opportunity  for  ATP  Funding  to  Make  a 
Significant  Difference 

In  other  words,  why  the  ATP?  Is  the  proposed 
program  unique?  If  not,  what  related  efforts  are 
underway,  either  by  industry  or  government? 
How  would  the  program  complement  these 
efforts? 


Example 

We  won't  duplicate  other  Federal  investment, 
but  we  are  open  to  ideas  ttiat  complement 
existing  work.  The  Defense  Department's 
Advanced  Research  Projects  Agency  has 
substantial  progrcims  with  irwJustry  in  several 
ductl-use  areas  of  electronics  technology: 
packaging  and  electroruc  interconnects, 
displays,  semiconductor  manufacturing,  low- 
power  electronics.  A  group  of  companies 
might  propose  an  ATP  program  that  focuses 
on  the  systems  integration  of  these  and  other 
advanced  electronics  technologies  in  order  to 
explore  creative  new  personal  electronic 
systems,  an  area  that  they  deem  to  be  of 
significant  commercial  potential.  An  ATP 
program  in  this  area  would  be  defined  and 
executed  in  a  manner  that  complements  the 
ARPA  investments  and  builds  on  them  to 
pursue  applications  that  are  promising  from 
the  perspective  of  economic  growth. 


One  reason  for  the  ATP  to  back  an  area  is  to 
provide  the  critical  mass  of  support  and  funding 
necessary  to  accelerate  work  in  hotly 
competitive  fields.  What  is  tfie  intemational 
competition?  Is  time  of  tfie  essence? 
Can  we  realistically  hope  to  meet  \he  program 
goals?  Remember  our  time  and  money 
constraints  —  roughly  five  or  more  years  and 
about  $20  to  $50  million  per  year  per  program. 
Will  the  combined  industry  and 
govemmentfunding  be  adequate  to  exploit  the 
technological  opportunity  in  the  critical  time 
frame? 

To  achieve  significant  economic  impact,  the 
ATP's  funds  must  be  highly  leveraged.  If  the 
program  is  successful,  will  our  relatively  small 
investment  lead  to  far  greater  investment  by 
industry  in  subsequent  development  and 
commercialization? 

Explain  why  federal  funding  in  general,  and  ATP 
funding  in  particular,  is  needed  In  order  to 
achieve  the  large  potential  economic  benefit  to 
the  nation. 
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What  Happens  to  the 
Suggestions? 

ATP  will  acknowledge  receipt  of  all  program 
ideas,  and  log  a  summary  and  information  on 
the  submitting  organization(s)  in  a  computer 
database.  ATP  technical  and  economic 
assessment  staff  will  review  the  ideas  and 
consult  with  outside  experts.  We  anticipate 
receiving  some  fully  developed  program  Ideas 
that  provide  information  addressing  all  of  the 
progrsim  criteria.  In  other  cases,  we  expect  to 
receive  incompletely  developed  ideas  or 
complementary  ideas  that  need  to  be  woven 
together  into  a  more  complete  and  cohesive 
program.  ATP  program  managers  will  be 
responsible  for  further  developing  program 
ideas,  weaving  together  interrelated  ideas,  and 
working  with  industry  to  define  robust  programs. 

The  program  planning  process  will  include 
defining  specific  technical  and  business  goals 
and  developing  a  program  plan  for  achieving 
those  goals.  Program  managers  may  use  a 
variety  of  mechanisms  to  develop  programs 
including  public  workshops,  informal  meetings, 
data  collections,  analytical  studies,  etc. 

We  expect  to  carry  out  a  number  of  program 
planning  activities  in  parallel.  All  program  ideas 
are  not  expected  to  be  incorporated  into 
programs  and  all  planned  programs  are  not 
expected  to  be  funded.  The  NIST  Director 
andthe  ATP  Director  will  assign  priorities  and 
allocate  available  funds  among  programs  on  the 
basis  of  how  well  the  proposed  programs  meet 
the  four  selection  criteria. 


Executing  an  ATP 
Program 

When  furxling  for  a  new  program  is  approved, 
we  will  pubfish  a  proposal  soRcitation 
announcement  In  the  Federal  Register  and/or 
Commerce  Business  Daily.  Multiple 
competitions  over  several  years  may  be  held  for 
each  program.  Competitions  would  generally  be 
expected  to  result  in  multiple  awards  to  both 
single-company  and  joint-venhjre  applicants. 
The  proposal  solicitation  for  each  competition 
will  describe  the  specific  technology  areas 
covered  by  Oiat  competition,  and  the  program's 
technology  and  business  goals. 

Program  competitions  will  follow  the  established 
rules  and  procedures  for  ail  ATP  competitions. 
Legislatively  mandated  limitations  on  eligibility  of 
organizations,  cost-sfiaring,  funding  ceilings, 
and  duration  of  awards  for  single-company 
applicants  and  joint  ventures  will  be  ttie  same  as 
for  general  competitions.  Proposals  will  be 
accepted  only  in  response  to  formal  solicitations. 
Awards  wiD  be  made  only  through  tfiese 
competitior\s. 

Building  on  our  present  approach,  we  wilt 
actively  manage  for  success  but  we  will  not 
micro-manage.  We  win  work  continuously  to 
minimize  bureaucracy  and  paperworit  We  aim 
to  help  awardees  to  create  linkages  to  other 
organizations  tinat  might  enhance  project 
success.  Our  management  approach  will  be  to 
add  value  by  asking  questions  and  not  by 
imposing  solutions.  Our  goal  is  to  metnage  so 
that  program  results  are  greater  than  the  results 
of  individual  projects. 


A<lvanced  Technology  Program,  November  1993 
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Choosing  Program  Areas:  Make  Your  Voice  Heard 

The  ATP  depends  heavily  on  inspiration  and  input  of  a  constant  supply  of  good  ideas 
from  industry.  Here's  how  to  make  your  ideas  heard: 

•  Draw  up  a  letter  or  short  "white  paper"  (no  more  than  10  pages,  please) 
describing  the  program  idea. 

•  Clearly  state  the  technical  and  business  goals  that  should  be  achieved  by  the 
end  of  the  program.  Outline  the  R&D  plan. 

•  In  the  letter,  discuss  how  the  proposed  program  meets  the  criteria  detailed 
above.  Address  as  many  of  the  points  as  possible,  but  don't  let  incomplete 
information  stop  you  from  sending  in  the  suggestion. 

•  Think  you  can  pose  better  questions  for  evaluating  programs  than  we  have? 
Feel  free  to  send  them  in  —  we  are  continuously  refining  our  process. 

•  Do  NOT  include  any  proprietary  information!  Expect  your  letter  to  be  widely 
copied,  circulated  and  discussed. 

•  Send  it  to  us.  Your  choices: 

Mail:  Program  Ideas 

Advanced  Technology  Program 

NIST 

A430  Admin.  BIdg. 

Gaithersburg,  MD  20899-0001 

Facsimile:       1-301-926-9524 

E-Mail:  atp@micf.nist.gov 

•  For  general  information  and  to  get  your  name  on  the  ATP  mailing  list  (but  not  to 
make  your  suggestion),  call  1-800-ATP-FUND. 

•  Recommendations  may  be  submitted  at  any  time  —  the  sooner  the  better. 


Advanced  Technology  ProTam,  Na««mbert993 


413 


"••""''o^  ^JlCSr  UNITED  STATES  OEPAPTMEMT  OF  COiy/IMERCE 


/  V  \ 


National  Inacituca  of  Standarda  and  Tachnology 

I  ,.V1M,.|     .IV,.  1 1    M...A  .n.  1  ^OB'JiJ 

OFFICE  OF  THE  DIRECTOR 


March  24,  1995 


Honorable  George  E.  Brown,  Jr. 
Ranking  Democratic  Member 
Committee  on  Science 
House  of  Representatives 
Washington,  D.C.   20515-6301 

Dear  Mr.  Brown: 

In  response  to  your  request,  I  wanted  to  provide  you  with 
some  examples  of  the  game-changing  RiD  we  are  jointly  supporting 
with  industry  through  the  Advanced  Technology  Program  (ATP) .   To 
that  end,  I  am  enclosing  descriptions  of  two  ATP  projects  and  one 
of  our  focused  programs. 

Real  technological  revolution  doesn't  happen  very  often.   It 
can  occur  in  small,  medium,  or  large  companies,  and  the  ATP  seeks 
out  the  most  promising  opportunities  to  make  a  difference 
regardless  of  where  they  occur.   As  I  mentioned  to  you,  half  of 
our  ATP  awards  have  been  to  small  businesses  or  joint  ventures 
led  by  small  businesses.   Frequently,  small  startup  businesses 
are  unsuccessful  in  obtaining  private-sector  funding  because  the 
technologies  they  want  to  explore  are  judged  by  private  investors 
to  involve  too  much  technical  risk.   So,  without  ATP,  their 
clever  ideas  might  not  be  pursued. 

But  it  is  not  only  small  companies  that  find  it  difficult  to 
obtain  funds  for  risky  RSD.   In  fact,  it  is  often  as  difficult 
for  a  scientist  or  engineer  working  in  a  Fortune  500  company  to 
convince  risk-adverse  corporate  management  to  fund  a  radically 
new  approach  as  it  is  for  the  small  company  entrepreneur  to 
secure  funds.   The  ATP  encourages  companies  of  all  sizes  to  look 
much  further  out  than  their  typical  short-term  time  horizons,  and 
to  accept  considerably  more  technical  risk  than  they  would 
otherwise,  in  return  for  significant  potential  economic  benefit 
down  the  road. 

For  example,  the  principal  investigator  for  Armstrong's  ATP 
project.  Dr.  Arthur  Yang,  had  been  trying  to  convince  his 
management  for  some  time  to  fund  a  project  to  explore  a  radically 
new  approach  to  thermal  insulation  technology.   It  was  considered 
(rightly  so)  to  be  a  "far-out"  approach.   Like  all  well- 
established  companies,  Armstrong  has  an  obligation  to  its 
stockholders  to  maximize  short-term  profitability,  which  results 
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in  an  emphasis  on  low-risk,  incremental  product  upgrades  in 
setting  R&D  priorities.   But  Yang  persevered,  and  convinced 
Armstrong  to  share  the  cost  with  ATP.   Now  that  the  project  is 
underway  and  making  good  progress  with  joint  support,  Armstrong's 
upper  management  is  excited  about  the  potential.   But  prior  to 
the  ATP,  it  was  not  happening.   This  scenario  is  played  over  and 
over  again  in  ATP  projects. 

We  are  the  only  federal  R&D  program  that  I  know  of  that  is 
making  a  conscientious  and  rigorous  effort  to  quantify  the 
program's  return  on  investment  to  the  U.S.  economy.   We  recently 
convened  a  panel  of  the  country's  most  prestigious  economists 
involved  in  assessments  and  asked  them  to  critique  our 
measurement  methodology  for  ATP.   The  primary  goal  of  the  ATP, 
and  the  real  payoff,  is  the  economic  growth  in  the  future  that 
will  come  from  the  introduction  of  new  products  and  industrial 
processes  based  on  ATP-supported  R&D.   We  can  already  track  some 
early  indicators  that  the  ATP  projects  are  on  course  and  the 
economic  potential  is  building.   I  firmly  believe  that  ATP  will 
demonstrate  the  highest  economic  bang-per-buck  of  any  part  of  our 
federal  R&D  investment  in  the  long  term. 

Our  experience  is  that  the  more  people  find  out  about  hov 
the  ATP  actually  works,  the  better  they  like,  whether  they  be 
Democrats  or  Republicans.   President  Bush's  Science  Advisor 
Bromley  came  to  be  a  firm  believer  in  the  ATP  and  continues  to 
advocate  for  it.   Former  Secretary  of  Commerce  Barbara  Franklin, 
Deputy  Secretary  Thomas  Murrin,  and  Under  Secretary  for 
Technology  Robert  White  all  continue  to  endorse  the  ATP. 

Also  enclosed  is  a  set  of  questions  and  answers  about  ATP 
that  respond  to  the  most  frequently  asked  questions  and  most 
frec[uently  raised  concerns  about  the  program.   I  think  you  will 
find  it  helpful  as  a  quick  reference. 

Thank  you  for  your  continuing  support  for  the  ATP.   It  and 
the  other  NIST  progrzuns  are  working  with  industry  to  create 
key  opportunities  for  our  nation's  future. 

Sincerely, 


Qju^' p^uJAsJc^^^^ 


Arati  Prabhakar 
Director 


Enclosures 
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BioHybrid  and  Tissue  Engineering 

The  new  field  of  tissue  engineering  integrates  engineering, 
biology,  materials  science,  and  medicine  to  create  biomaterials 
or  composites  of  cells  and  biomaterials  that  form  functional 
substitutes  for  damaged  tissues  and  organs.   The  health  care  cost 
for  Americans  who  suffer  tissue  loss  or  end-stage  organ  failure 
exceeds  $400  billion  per  year.   Tissue-engineered  skin 
replacements  for  burns  and  ulcers,  functional  substitutes  for 
failed  kidneys,  pancreas,  or  livers,  and  effective  substitutes 
for  damaged  bone,  cartilage,  tendons  and  ligaments  are  all 
potential  new  products  that  could  become  a  reality  during  the 
next  decade. 

Fundamental  work  in  this  field  at  universities  and  medical 
schools  is  funded  by  the  National  Institutes  of  Health,  but  there 
is  a  long,  expensive  road  from  the  fundamental  understanding  of 
the  biology  to  the  ability  to  manufacture  tissue  products  for 
human  patients  that  will  be  safe,  effective,  and  inexpensive. 
NIH  does  NOT  support  work  at  companies  taking  the  first  steps  to 
convert  basic  understanding  to  the  point  where  commercial  product 
development  is  possible.   The  ATP  does. 

Imagine  microscopic  plastic  spheres  (microreactors)  that  can  be 
injected  into  the  body  with  a  hypodermic  needle.   Imagine  that 
insulin-producing  cells  derived  from  animals  can  be  put  inside 
these  spheres  to  produce  insulin,  that  the  insulin  can  seep  out 
of  the  spheres  into  the  body  at  the  same  rate  as  from  a  natural 
pancreas,  and  that  nutrients  can  enter  the  spheres  to  keep  the 
insulin-producing  cells  alive.   Imagine  that  the  body's  immune 
system  will  not  attack  the  microreactors.   Were  such  a  thing 
possible,  diabetics  could  be  freed  from  insulin  injections  and 
all  of  the  debilitating  side  effects  of  diabetes. 

The  description  above  is  not  science  fiction.   It  may  be  possible 
if  success  is  achieved  in  an  ATP-supported  joint  venture  between 
BioHybrid  Technologies  Inc.  of  Massachusetts,  a  small  company 
dedicated  to  development  of  artificial  implantable  organs,  and 
Synergy  Research  Corporation  of  New  Hampshire,  a  technology 
company  with  expertise  in  bioprocess  engineering.   Potentially, 
microreactors  could  be  used  to  treat  a  variety  of  diseases, 
including  Parkinson's  disease  and  hemophilia. 

Another  ATP  project  in  this  same  field  was  proposed  by  Tissue 
Engineering,  a  small  startup  company  in  Massachusetts  founded  by 
former  MIT  professor  Eugene  Bell,  who  some  consider  "the  father 
of  tissue  engineering."   Tissue  Engineering's  project  is  to  find 
practical  ways  to  manufacture  exotic  "tissue  prosthesis" 
materials  derived  from  animal  byproducts  —  biodegradable 
materials  that  can  serve  as  matrices  upon  which  the  body's  cells 
can  grow  and  eventually  replace  the  damaged  tissue.   This  project 
involves  the  integration  of  cellular  biology  with  advanced 
textile  manufacturing.   Applications  could  include  repairs  for 
damaged  periodontal,  connective,  and  vascular  tissue. 
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The  high-risk,  cost-shared  RSD  in  the  two  projects  described 
above  represents  first  steps  towards  artificial  tissue  commercial 
products,  but  it  will  be  many  years  before  patients  can  benefit. 
First,  many  difficult  technical  problems  must  be  solved 
associated  with  fabricating  the  materials  and  ensuring  that  they 
are  safe  and  effective  and  can  be  made  at  an  affordable  price. 
Assuming  that  technical  feasibility  can  be  demonstrated  during 
the  ATP  project  (which  is  by  NO  means  assured) ,  BioHybrid  and 
Tissue  Engineering  will  still  have  a  long,  expensive  road  ahead 
after  their  ATP  projects  end,  perfecting  the  manufacturing 
techniques,  and  embarking  on  FDA  clinical  trials  required  for 
product  approval.   That  very  expensive  phase  will,  of  course,  be 
supported  entirely  on  private  funds. 
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The  ATP  Component-Based  Software  Program 

One  of  the  many  paradoxes  of  the  Information  Age  is  that 
software  —  the  very  essence  of  the  automated  systems  that  move 
and  process  information,  manage  factories,  maintain  complex 
accounting  and  record-keeping  systems  —  is  produced  much  as  19th- 
century  handcrafted  products  were.   Shrink-wrapped  commodity 
software  for  personal  computers  accounts  for  about  15  percent  of 
the  market;  the  balance  is  made  up  of  large,  custom  systems  for 
such  things  as  financial  services,  manufacturing,  or  chemical 
processing.   These  systems  are  custom-built  monoliths,  produced 
one  at  a  time  at  costs  of  up  to  tens  of  millions  of  dollars.   The 
failure  rate  for  developing  these  systems  —  projects  that  are 
started  but  never  become  fully  operational  —  is  reported  to  be 
about  70  percent.   And  because  each  software  application  is 
crafted  from  scratch,  software  productivity  has  not  improved  in 
decades. 

The  ATP  Component-Based  Software  Program  is  five-year  cooperative 
effort  with  U.S.  software  companies  to  establish  the  technology 
foundation  for  a  fundamental  change  in  software  production.   The 
key  idea  is  to  create  techniques  for  automated  software 
development  that  are  sophisticated  enough  to  compose  software 
based  on  the  intent  of  the  developer,  rather  than  following  a 
huge  nvimber  of  error-prone  instructions.   Making  this  concept  of 
semantically  based  software  automation  into  a  practical  reality 
is  an  extremely  risky  undertaking.   But  if  it  can  be  done,  the 
implications  for  the  information  revolution  are  enormous.   As  the 
concept  of  interchangeable  parts  fueled  the  industrial  revolution 
a  century  ago,  creating  economies  of  scale  and  dramatic  growth  in 
productivity,  this  new  capability  could  put  software  production 
on  track  to  achieve  comparable  gains  in  productivity  and 
reliability. 

The  ATP  focused  program  in  this  area  is  the  result  of  significant 
input  from  the  information  technology  industry.   There  is  no 
shortage  of  innovative  ideas  to  make  software  generation 
dramatically  simpler,  more  automated,  more  reliable.   But  the 
realities  of  the  marketplace  are  such  that  the  typical  software 
company  is  struggling  to  finish  its  next  job  on  time  and  on 
budget  and  cannot  afford  to  engage  in  expensive,  long-term,  high- 
risk  research  to  change  the  way  software  is  developed.   The 
widespread  frustration  within  the  industry  was  reflected  in  the 
dozens  of  software-related  white  papers  the  ATP  received. 

The  ATP  sponsored  a  series  of  workshops  to  explore  the  ideas  in 
these  white  papers.   The  typical  small  software  firm  would  find 
it  difficult  to  justify  the  time  and  cost  of  sending  a  company 
representative  to  Washington,  DC,  to  attend  an  ATP  planning 
workshop,  so  the  ATP  went  on  the  road,  scheduling  a  workshop 
wherever  there  was  a  cluster  of  interested  software  firms.   It 
became  apparent  that  the  industry  was  largely  in  agreement  on  the 
kind  of  work  that  is  needed  and  the  fact  that  the  ATP  could 
really  make  a  difference  by  cost  sharing  this  kind  of  path- 
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breaking  RSiD.   The  Component-Based  Software  program  was  launched 
in  April  1994. 

In  the  long  term,  this  program  envisions  that  vendors  would  be 
able  to  develop  and  market  small,  broadly  useful  software 
components.   Buyers  then  would  be  able  to  characterize  desired 
applications,  and  automated  systems  would  match  components  with 
applications,  reconfiguring  the  components  as  necessary  to  mesh 
with  the  final  system.   Conceptually,  this  is  like  marketing  a 
light  bulb  that  is  automatically  configured  at  the  point  of  use 
to  fit  in  whatever  socket  is  there,  at  whatever  voltage  is 
present. 

Software  producers  would  be  able  to  shift  their  emphasis  from  the 
mechanics  of  the  software-development  process  to  the  more 
important  task  of  meeting  application  needs  by  using  automated 
tools  to  assemble  and  integrate  independently  produced  components 
bought  from  specialized  software  component  vendors. 

The  first  competition  for  this  program  was  held  in  1994,  and  a 
variety  of  companies  are  now  enthusiastically  tackling  various 
aspects  of  the  vision  outlined  above.   Many  are  small,  innovative 
start-up  companies.   Examples  include  Aesthetic  Solutions, 
Applied  Parallel  Technologies,  Continuum  Systems,  Cubicon, 
SciComp,  and  Reasoning  Systems.   These  are  not  household  words 
today,  but  if  the  ATP  program  is  successful,  one  or  more  of  them 
may  well  be,  five  to  ten  years  from  now.   Several  larger  computer 
companies  have  already  come  forward  with  matching  funds  for 
smaller  companies  who  will  be  teaming  with  them.   These  firms 
will  become  partners  in  commercialization  if  the  RSD  cost  shared 
by  the  companies  and  ATP  is  successful.   These  strategic 
alliances  would  not  have  occurred  without  the  ATP. 
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THE  ADVANCED  TECHNOLOGY  PROGRAM: 
QUESTIONS  &  ANSWERS 

What  is  the  Advanced  Technology  Program? 

The  Advanced  Technology  Program  (ATP)  is  a  research  and  development 
program  which  invests  in  cost-shared  research  by  individual  companies  or  joint 
ventures  on  high-risk,  relatively  long-term,  technology  R&D  with  the  potential  for 
a  high  pay-off  for  the  U.S.  economy.  The  ATP  does  not  fund  product 
development,  but  rather  supports  preproduct,  enabling  technologies  that  could 
underlie  important  new  products,  services  or  industrial  processes  for  the  world's 
markets  —  enabling  technologies  that  industry  would  otherwise  not  pursue 
aggressively  because  of  the  risk  of  technical  failure  or  because  other  obstacles 
discourage  private  investment.  By  reducing  the  early-stage  R&D  risks  for 
individual  companies,  the  ATP  enables  industry  to  pursue  promising 
technologies  which  othenvise  would  be  ignored  or  developed  too  slowly  to 
compete  in  rapidly  changing  world  markets. 

How  does  a  company  receive  funding  from  the  ATP? 

By  submitting  a  detailed  research  proposal  to  an  ATP  competition.  The  ATP 
only  accepts  proposals  in  response  to  specific,  widely  publicized  competition 
announcements  published  in  Commerce  Business  Daily.  ATP  competitions  are 
quite  rigorous.  Proposals  are  evaluated  for  both  technical  and  business  merit 
against  five  criteria; 

•  the  scientific  and  technical  merit  of  the  proposal, 

•  the  potential  for  broad-based  economic  benefits  to  the  United  States, 

•  the  quality  of  the  proposer's  plans  for  eventual  commercialization  of  the 
technology  —  the  ATP  does  not  fund  product  development,  but  the 
proposer  should  have  plans  for  capitalizing  on  a  successful  project, 

•  the  level  of  commitment  of  the  proposer  and  the  adequacy  of  their 
organizational  structure,  and 

•  the  experience  and  qualifications  of  the  proposer. 

Who  does  the  evaluations? 

Proposals  are  reviewed  for  technical  merit  and  feasibility  primarily  by  federal  and 
academic  experts  to  avoid  conflict-of-interest  problems  and  protect  proprietary 
information. 

ATP    Q&As:     1 
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Potential  economic  impact,  evidence  of  significant  commitment  to  the  project  on 
the  part  of  the  proposer,  and  other  business-  and  economic-related  factors 
affecting  the  likelihood  that  successful  results  will  be  commercialized  are 
evaluated  primarily  by  business  experts  from  the  private  sector  who  agree  to 
avoid  conflicts  of  interest  and  abide  by  non-disclosure  requirements    Economic 
and  business-related  factors  receive  significant  weight  in  ATP  competitions. 

Semiflnalists  receive  in-depth  oral  reviews.  Proposals  are  ranked  according  to 
published  selection  criteria,  and  funding  is  awarded  on  the  basis  of  the  ranking. 
This  merit-based  selection  process  has  been  fully  tested  and  refined  and  is 
essential  to  the  effectiveness  of  the  ATP, 


What  technologies  does  the  ATP  support? 

The  ATP  holds  an  annual  general  competition  that  is  open  to  any  and  all 
technologies,  provided  the  research  meets  the  basic  criteria;  high-risk,  pre- 
product  development,  enabling  broad  economic  benefits. 

In  addition,  the  ATP  has  established  several  industry-driven  focussed  program 
areas  to  support  the  parallel  development  of  a  suite  of  projects  aimed  at  specific, 
well-defined  technical  and  business  goals.  By  managing  groups  of  projects 
w^hich  complement  and  reinforce  each  other,  the  ATP  can  have  the  greatest 
possible  impact  on  technology  and  the  economy. 


How  are  these  focussed  program  areas  chosen? 

On  the  basis  of  suggestions  from  private  industry.  ATP  program  areas  originate 
in  "white  papers,"  largely  from  industry  sources  although  submissions  from 
government  labs,  universities  and  other  organizations  and  private  individuals  are 
welcome.  Each  idea  for  a  focussed  program  is  evaluated  against  four  key 
criteria: 

•  the  potential  for  a  significant  impact  on  the  U.S.  economy,  including  the 
credibility  of  the  program's  proposed  pathways  to  economic  growth;  the 
importance  of  the  existing  or  potential  sector(s)  affected;  and  the 
probability  of  subsequent  commercialization; 

•  good  technical  ideas  that  are  "cutting  edge,"  high-risk,  strategically 
important,  and  based  on  sound  scientific  and  technical  concepts; 
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•  a  strong  industry  commitment  to  participate,  including  breadth  and  depth 
of  interest  and  willingness  to  share  costs  and  to  work  with  the  ATP  and 
other  partners;  and 

•  an  opportunity  for  the  ATP  to  make  a  major  difference  by  supporting  work 
that  is  unique  or  complementary  to  other  industrial  and  government 
efforts,  that  offers  timely  and  significant  acceleration  of  research  progress, 
and  that  requires  a  critical  mass  of  funding  that  the  ATP  can  provide. 

Through  public  meetings,  workshops,  and  other  consensus-building  fora,  like- 
minded  white  papers  are  forged  into  specific  program  goals.  ATP  programs 
have  a  fixed  lifespan,  generally  about  five  years. 


Does  the  ATP  award  research  grants  or  contracts? 

Technically,  neither.  The  ATP  transfers  funds  to  selected  projects  through 
cooperative  R&D  agreements  negotiated  with  NIST.  These  agreements  involve 
considerably  more  oversight  and  interaction  between  NIST  and  the  industrial 
sponsors  than  would  be  the  case  with  a  grant;  they  do  not  imply  that  NIST 
expects  to  receive  a  delivered  product  at  the  end  of  the  project,  as  would  be  the 
case  with  a  contract.  Project  sponsors  are  reimbursed  for  the  ATP  portion  of  the 
project  on  a  quarterly  basis. 


Who  may  receive  funding  from  the  ATP? 

By  law,  only  for-profit  companies  and  industry-led  joint  ventures  are  allowed  to 
receive  ATP  funds.  Universities,  federal  labs,  and  non-profit  independent 
research  organizations  may  not  apply  directly  for  ATP  support,  but  they  can 
receive  funding  through  cooperative  R&D  relationships  with  companies.  They 
also  may  participate  in  a  joint  venture  that  includes  at  least  two  for-profit 
companies,  both  of  which  are  substantially  involved  in  the  R&D  and  both 
contributing  towards  the  matching-fund  requirement. 

Any  one  of  these  three  types  of  organizations  can  serve  as  the  catalyst  to 
organize  a  joint  venture;  however,  of  these  three  organizations,  only  a  non- 
profit independent  research  organization  may  submit  the  proposal  and 
administer  the  project  provided  that  the  following  conditions  are  met:  1 )  The  joint 
venture  must  include  at  least  two  for-profit  companies,  both  of  which  are 
substantially  involved  in  the  R&D  and  both  contributing  towards  the  matching- 
fund  requirement,  and  2)  The  joint  venture  must  be  industry-led,  i.e.,  the 
industrial  members  of  the  joint  venture  must  define  the  research  agenda  and  the 
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commercialization  plans  based  on  their  needs  and  must  have  the  leadership  role 
in  programmatically  controlling  the  project. 


Does  the  ATP  fund  product  development? 

No.  The  ATP  supports  pre-product  research,  not  the  development  of  actual . 
products.  Typical  ATP  projects  are  expected  to  develop  technologies  that  would 
enable  a  range  of  future  products,  processes  or  services  within  a  given  industry 
or  group  of  industries.  The  broader  the  potential  commercial  benefits  of  the 
technology,  the  better  the  project  proposal  scores  in  ATP  competitions. 


Why  do  you  say  the  ATP  is  "industry-led"  or  "market-oriented"  when  the  funding 
decisions  are  made  by  government  employees? 

Because  the  ATP  research  agenda  is  set  by  U.S.  industry.  Industry  conceives, 
proposes,  manages  and  executes  all  ATP  projects.  The  broad  spectrum  of 
projects  selected  in  ATP  general  competitions  reflects  the  diversity  of  industrial 
interests.  ATP  focussed  programs  derive  from  proposals  made  by  industry,  and 
reflect  the  consensus  of  broad  segments  of  U.S.  industry. 


Wouldn't  it  be  better  to  encourage  this  sort  of  commercial  R&D  through  tax 
credits  than  through  the  ATP? 

No,  not  if  the  goal  is  to  achieve  the  same  results  as  the  ATP.  R&D  tax  credit  is  a 
complementary  policy  approach  to  supporting  commercial  technology,  but  it 
should  not  be  consider  a  substitute  for  the  ATP.  While  both  provide  funding 
associated  with  R&D,  they  are  implemented  differently,  address  different 
problems,  and  entail  very  different  amounts  of  money. 

An  R&D  tax  credit  enables  a  company  to  reduce  taxes  owed,  dollar  for  dollar,  up 
to  some  percentage  (e.g.,  20%)  by  increasing  spending  on  research  and 
development.  This  does  increase  business  expenditure  in  R&D,  but. 

•  Only  companies  that  owe  taxes  receive  benefit  from  the  credit  (apart  from 
working  deals  with  other  companies  that  do).  This  means  that  small 
start-up  companies  are  less  likely  to  be  able  to  take  advantage  of  the  tax 
credit. 

•  A  tax  credit  reduces  the  cost  of  R&D  to  companies  able  to  take  it;  but  it 
doesn't  change  the  type  of  R&D  performed.  There  is  no  evidence  that 
R&D  tax  credits  cause  companies,  particularly  small  companies,  to 
undertake  high-risk  research  over  a  sustained  period  to  develop  enabling 
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technologies  with  widespread  benefits  for  industry  and  the  economy, 
which  is  the  point  of  the  ATP.  Companies  eligible  for  the  tax  credit  could 
be  expected  to  undertake  more  R&D  of  the  low-risk  variety  which  benefits 
the  company  alone. 
•     The  R&D  tax  credit  would  not  provide  special  incentive  for  companies  to 
come  together  in  collaborative  research  to  address  the  large,  complex 
problems  that  are  high  in  systems  risk  and  high  in  industry-wide  benefits, 
as  the  ATP  provides.  The  ATP  has  demonstrated  that  it  encourages  just 
such  cooperative  R&D  ventures. 

In  brief,  the  ATP  is  targeted  specifically  at  increasing  high-risk,  eariy-stage  R&D  with 
large  potential  benefits  to  industry  and  the  economy  beyond  those  capturable  directly 
by  the  investing  company.  R&D  tax  credits  serve  a  completely  different  function. 
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March   20,    1995 


UNirKQ  ttTATS*  OEIBAMTMaNT  Ol^  COMMIBnCB 

Nackwial  lrM«lKu««  of  BaandartM  mntt  TaotwtoleBy 


Ms.  Laurie  C.  Conner 
Vice  President 
Marketing  and  Sales 
Crystal lume,  Inc. 
3506  Bassett  Street 
Santa  Clara,  CA  95054 

Dear  Ms .  Conner : 

In  your  letter  dated  February  9  to  Subhash  Kuvelker,  you 
expressed  concern  over  a  joint -venture  award  to  Norton  Diamond 
film  and  Kennametal,  Inc.,  from  the  1994  General  Competition  of 
the  Advanced  Technology  Program  (ATP) .   Your  letter  cites  three 
areas  of  concern,  including  appropriateness  of  funding  a  foreign- 
owned  entity,  duplication  of  effort  within  the  AT?,  and  possible 
release  of  proprietary  information  by  the  Technical  Program 
Manager.   The  purpose  of  this  letter  is  to  address  each  of  your 
points. 

As  you  may  know.  Congress  wrote  the  ATP  legislation  so  as  to 
permit  U.S.  subsidiaries  of  foreign-owned  parent  companies  to 
receive  awards  provided  that  the  proposed  research  projects  meet 
specified  eligibility  conditions.   If  we  were  to  refuge  to  fund 
foreign-owned  companies  carrying  out  research  and  manufacturing 
activities  in  the  United  States  that  met  all  the  provisions  of 
our  law  and  had  submitted  highly  ranked  proposals,  we  would  no:: 
only  be  failing  to  carry  out  the  terms  of  our  legislation,  we 
probably  would  be  in  violation  of  the  GATT  agreements  to  which 
the  United  States  is  a  party. 

However,  I  can  assure  you  that  decisions  to  fund  such  firms  are 
not  made  in  a  cavalier  fashion.   The  ATP  will  fund  a  U.S. 
subsidiary  of  a  foreign-owned  parent  company  ONLY  after  verifying 
that  all  the  eligibility  provisions  of  the  law  were  met  and  after 
completing  a  formal  "finding"  process  described  below.   The  AT? 
followed  the  procedure  specified  by  Congress  in  funding  a  joint 
venture  that  included  Norton,  the  U.S.  subsidiary  of  a  French- 
owned  parent  company,  as  a  member. 

The  first  eligibility  condition  is  uniformly  applicable  to  all 
proposals  to  ATP- -whether  the  proposing  companies  are  U.S.  owned 
or  foreign  owned- -participation  of  all  companies  in  the  program 
must  be  in  the  economic  in^ierest  of  the  United  States.   Evidence 
of  this  includes  investments  in  the  United  States  in  research, 
development,  and  manufacturing;  significant  concributions  to 
employir.ent  in  the  United  Scates;  agreement  with  respect  to  any 
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technology  arising  from  assistance  provided  by  the  program  to 
promote  the  manufacture  within  the  United  States  of  products 
resulting  from  that  technology;  and  procurement  of  parts  and 
materials  from  competitive  suppliers.   In  addition,  there  are 
three  country-specific  eligibility  conditions:   the  country  of 
origin  of  the  ultimate  parent  company  must  be  found  to  afford  to 
U.S.-ovmed  companies  participation  in  any  joint  venture  similar 
to  those  authorized  under  the  program;  to  afford  to  U.S. -owned 
companies  local  investment  opportunities  comparable  to  those 
afforded  to  any  other  company;  and  to  afford  adequate  and 
effective  protection  for  the  intellectual  property  rights  of 
U.S. -owned  companies. 

The  first  eligibility  criterion--i.e. ,  whether  the  project  is  in 
the  economic  interest  of  the  United  States- -is  determined  for  all 
proposals  through  ATP's  thorough,  fair,  and  rigorous  review 
process.   All  proposals,  regardless  of  the  place  of  origin  of  the 
ultimate  parent  company  are  evaluated  by  teams  of  reviewers  for 
both  their  technical  and  business  merit  and  potential  econor.ic 
benefit  for  the  United  States.   Multiple  independent  evaluations 
are  performed  for  every  proposal . 

The  award  to  Norton  Diamond  Film,  like  the  award  to  Crystallume, 
Inc.,  was  found  by  ATP  Selection  Boards  and  Selecting  Officials 
to  satisfy  the  first  eligibility  criterion,  U.S.  econonic 
interest.   Norton  is  a  participant  in  a  joint  venture  with  a 
U.S. -owned  company.   Five  additional  U.S. -owned  companies  are 
involved  in  the  joint  venture,  primarily  in  the  commercialization 
aspects  of  the  project,  to  take  the  technology  into  multiple 
commercial  applications  within  the  United  States.   These  other 
U.S.  companies  clearly  believe  that  the  participation  of  Norton 
in  the  joint  venture  is  in  their  best  interests.   First-  and 
second-tier  suppliers  in  the  U.S.  automotive  and  aerospace 
industries  are  also  expected  to  benefit  from  the  new  technology 
in  terras  of  international  competitiveness.   Norton  employs 
thousands  of  U.S.  workers. 

As  concerns  the  first  country-specific  eligibility  condition,  it 
is  difficult  to  find  precise  ATP  clones  in  the  rest  of  the  world, 
but  it  is  possible  to  find  programs  somewhat  analogous  to  the  ATP 
in  nearly  every  industrially  advanced  country  in  the  world.   In 
France,  the  R&D  funding  is  administered  mostly  by  the  Ministry 
for  Higher  Education  and  Research  (MHSR)  and  to  a  lesser  extent 
by  the  Ministry  of  Industry,  Posts,  and  Telecommunications 
(MIPT) .   Two  major  R&D  funding  programs  administered  by  MHER  are 
the  "Sauts  Technologiques"  ("Jump  Technology")  Program  and  the 
"Accion  Concertee"  ("Joint  Action")  Program.   Applicants  for  both 
of  these  programs  can  be  either  a  private  enterprise  or  a  public 
laboratory,  including  a  university,  either  as  a  single -applicant 
or  a  joint-venture  participant.   According  to  the  officials  of 
the  MHER  and  MIPT,  the  selection  criteria  are  the  same  for  all 
applicants,  including  foreign-owned  companies.   A  list  was 
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provided  to  the  ATP  of  U.S.-ovmed  companies  that  have  been  funded 
under  these  programs  (sources  included  Ms.  Martine  Beurton, 
Chief,  Department  of  International  and  European  Affairs,  MHER; 
G.  Postel-Vinay,  Chief,  Industrial  Strategies  Department,  MIPT; 
and  Mr.  Jean-Luc  Bourgeois,  Chief  of  Grand  Programmes,  MHER.) 
Others  familiar  with  the  programs  confirmed  that  U.S-owned 
companies  are  eligible  and  have  received  funding  under  these 
programs.   Based  on  the  evidence,  the  ATP  determined  that  this 
national -treatment  eligibility  requirement  was  met. 

With  respect  to  the  second  country- specific  eligibility 
requirement,  the  ATP  relies  heavily  on  the  U.S.  Trade 
Representative  (USTR)  to  determine  if  the  country  of  origin  is 
imposing  direct  investment  barriers  on  U.S. -owned  companies. 
Often  there  are  some  Items  of  issue  between  countries  at  any 
given  tine,  with  wide  variations  in  the  degree  of  severity  and 
the  progress  that  is  being  made.   While  there  are  currently  some 
restrictions  on  acquisitions  of  existing  French  businesses,  there 
are,  according  to  the  USTR,  no  restrictions  on  non-French 
companies  seeking  to  establish  subsidiaries  in  France;  in  fact, 
foreign-owned  companies  are  welcomed  as  indicated  by  incentives 
fror.  provincial  governments,  including  R&D  subsidies.   Examples 
of  U.S.  companies  which  have  established  subsidiaries  in  France 
abound.   This  is  reflected  in  international  investment  data-- 
U.S.  direct  investment  in  France  comprises  a  larger  share  of 
France's  GDP  than  the  reverse.   Based  or.  the  evidence,  the  ATP 
determined  that  this  national  treatment  eligibility  requirement 
also  was  met. 

The  AT?  also  relies  heavily  on  the  USTR,  together  with  the  U.S. 
Patent  and  Trademark  Office  (PTO)  in  its  determination  regarding 
the  adequacy  and  effectiveness  of  intellectual  property 
protection.   The  USTR  brings  out  problems  of  this  nature  in  its 
"301  Fact  Sheet."   There  were  no  problems  of  this  kind  identified 
by  the  USTR  or  the  PTO.   Hence,  the  ATP  determined  that  this 
eligibility  requirement  was  met. 

Regarding  duplication  of  effort,  the  three  polycrystalline 
diamond  programs  funded  by  the  ATP  share  only  the  same  commercial 
application  areas.   Each  proposal  was  considered  independently, 
and  in  fact,  submitted  to  different  competitions.   Careful 
evaluation  showed  that  each  proposal  presented  unique,  high-risk 
approaches  to  the  coating  of  rotating  tools  with  polycrystalline 
diamond,  and  as  such,  each  was  appropriate  for  selection.   The 
similarity  of  market  sectors  reinforces  the  possibility  that  this 
research,  if  successful,  will  have  broad  economic  impact.   The 
ATP  may  often  fund  more  than  one  competing  approach  to  overcoming 
a  particular  technical  barrier.   The  marketplace  will  ultimately 
decide  which  solution  is  best. 
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Regarding  CreatmenC  of  proprietary  information,  all  of  our 
Technical  and  Business  Program  Managers  are  required  to  protect 
information  in  proposals  and  reports  of  ongoing  projects.   We 
take  great  care  in  handling  information,  and  do  not  disseminate 
it  beyond  those  at  NIST  formally  charged  with  technical  and 
financial  management  responsibility.   Our  Program  Managers  are 
well  aware  of  these  requirements  and  carefully  avoid  any  contac: 
or  action  which  would  compromise  the  information  we  hold. 

We  trust  this  information  will  help  to  allay  your  concerns. 
Please  feel  free  to  contact  me  directly  if  you  have  any 
questions.   I  can  be  reached  at  (3C1)  975-3778. 

Sincerely, 


/t^ 


Brian  C.  Belanger 

Acting  Director 

Advanced  Technology  Program 

cc :   The  Honorable  Barbara  Boxer 
United  States  senate 

The  Honorable  Diane  ceinstein 
United  Staces  Senate 

The  Honorable  Anna  Eschoo 
House  of  Representatives 

The  Honorable  Kcrman  Mineta 
House  of  Representatives 

be:   Esther  Cassidy 
John  Oudas 
Mat  Heyroan 
Rosalie  Ruegg 
Marc  Stanley 
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Via  FAX:  (301)  921-6319 

Mr.  Subhash  Kuvdkcr 

Nanonal  Insdojte  of  Standards  &  TcchneloBy 
Advx-ced  Technology  Proijrain 
GalthcTsburg,  VID  20899 

Dear  \t.  Kuvdlcer 

Mr.  Rcben  Bloksbcs-Fircovid  suggested  I  comae:  you  by  FAX  regarding  the  issue  of 
NIST  ATP  awards  to  forsign  owned  corporations.  We  have  a  number  of  concerns 
regarding  NISTs  decision  to  fund  a  foreign-owned  organization.  Nonon/Saint-Gobain.  in 
the  most  recent  ATP  awards  (94-01  General  Competition).  I  have  summarized  thcra  below. 

Mi'aJirpr'H  Tnvgswr.gT^t  ni  Govi^mmgnt  Puri^inp  to  Foraiyn-Ovnad  Concern^:   First  is  che 

basic  issue  of  funding  a  foreign  owned  entity  from  U.S.  government  (i.e.  taxpayer's) 
funding.  1  have  read  your  stipulations  per  Sccdon  293.3  of  the  ATP  rule  and  do  not 
understand  liuw  ihis  joint  venture  headed  by  Frcnch-owneC  Nonon/Saint-Gobain  could 
sarisN  the  consffaints  outlined  therein?  Where  arc  the  comparable  govemmeni  programs  in 
France  ±at  "afford  to  United  States-owned  companies  opponunities.... similar  to  those 
authorized  under  this  progra^-n;"? 

Duplic-itior  of  Efr.-^r:  Second,  NIST  has  already  awarded  nvo  comp«cJtiv«  programs 
addressLng  the  diainond-voat»d  tooling  area,  both  to  U.S.-owned  joint  ventures  or  consonia. 
Cenainly  one  cannot  argue  that  the  technology  was  unavailable  from  U.S.-owned 
cotr-panies.  Wfty  did  NiST  ATP  feel  the  necsssitv  for  a  third  proijr:im,  when  the  Tjndlng 
will  largely  be  going  to  a  French-owned  company? 

Proprietary  Technology:  All  of  the  three  diamond-coated  tooling  programs  are  managed  by 
the  same  Technical  Program  Manager.  While  1  am  ceriain  that  he  would  not  witnngly 
share  confidinhal  or  proprisrary  information  of  a  wchnicai  or  business  nature  wiih  the 
French-owned  joint  venture,  how  can  we  be  assured  that  i.nfor.T.ation  disclosed  in  a 
technical  meering  is  not  shared  with  our  foreign  competitors?  . 

It  is  difficult  to  sec  how  your  funding  of  a  French-osvned  corporation  addresses  the  stated 
goal  of  the  ATP  Program,  which  is  "  to  .stimulate  economic  g.-owth  in  the  United  Sates 
throug'n  technology  development."   This  issue  is  not  about  procuring  a  ptirricular  device 
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from  France  which  is  unavailable  in  the  United  States.  Your  pnograro  is  directly  funding  a 
research  and  development  operation  within  a  French  cnmpany  which  will  largely  benefit  a 
non-US  owned  organization  and  under-cut  the  U.S.  icchnblo^^  base  in  ihi.'?  vital  industry. 

1  would  appi«date  a  response  to  my  oonccms  at  your  cnxtiest  eanveiiicnce.  ,,  - 

Very  truly  yours. 


Laurie  C  Conner 
Vice  President 
Marketing  and  Sslet 


cc  The  Honorable  Congressman  Norman  Minetta 
1245  South  Winchester  Blvd. 
Suite  310 
San  Jose.  C^  95128 

The  Honorable  Consresswoman  Anna  Eschoo 
698  Emerson  Street 
Palo  Alto,  CA  94301 

The  Honorable  Senator  Diane  Feinstein 
United  States  Senate 
Washington.  D.C  20510 

The  Honorable  Senator  Barbara  Boxer 
United  States  Senate 
Washington,  D.C.  20510 
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Norton  Diamond  Film  *  Konnamotal,  Ine. 


Accelerated  Commercialization  of  DiamondCoated 
Round  Tools  and  Wear  Parts 

T««tin«logI«s: 

Materials  science 

Projoot  length: 

2  yean 

ATP  funds: 

$2,005  K 

Cost-shared  funds  (est.): 

S2.163  K 

Total  project  funds  (est.): 

S4.168K 

Norton  Diamond  Film  and  Kennameial,  Inc..  propose  to  combine  their  technical 
strengths  in  synthetic  diamond-film  technology  and  ceramic  and  carbide  metal  (such 
as  tungsten  carbide)  materials  to  develop  diamond-coated  tools  and  wear  pans  such 
as  seals  that  last  10  to  100  times  longer  than  conventional  counterparts. 
Subcontractors  on  the  projects  include  General  Motors.  Ford,  Boeing,  and  Cummins, 
all  of  which  will  serve  as  tesibeds  for  development  in  automotive  and  aerospace 
manufacturing  settings.  Three  main  challenges  of  the  project  are  to  improve  the 
adhesion  of  the  diamond  film  onto  the  metals  that  comprise  the  bulk  of  the  tools  and 
components;  to  be  able  to  reliably  coat  complicated  three-dimensional  round  shapes; 
and  to  coat  areas  large  enough  to  make  the  process  economically  sound. 
Kennametal's  main  task  is  to  prepare  special  tungsten  carbide  alloys  tailored  for 
coatability  by  diamond  films  and  that  also  are  suited  for  the  shaping  and  forming 
procedures  of  factory  scale  manufaciurins.  Norton's  challenge  is  to  develop  its  CVD 
(chemical  v^r  deposition)  coating  technology,  in  which  high-quality  diamond 
films  are  made  fror.i  hydrogen  methane,  into  a  routine  means  of  producing  adherent, 
uniform  diamond  coatings  on  three-dimensional  surfaces  on  a  scale  that  makes 
commercial  sense. 

Contact:  Rob  Hay.  (508)  33 1-7864 
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Norton  DiMRoad  nim  *  Komwrnotal,  Inc. 


Accelarated  Commereiallzation  of  Diamond-Coated 
Round  Tools  and  Wear  Parts 

Materiait  icimee 

Projoet  tentftin 

2ye«n 

ATPfiimto: 

S2J30SK 

S2.I63K 

Total  prajool  funds  (est.): 

$4.I6SK 

Nonon  Diunond  Film  and  Kennanietal,  Inc^  propose  to  combine  Iheir  technical 
strengths  in  synthetic  diamond-film  technology  and  ceramic  and  caitude  metal  (such 
as  tungsten  c«ibide)  maierlals  to  develop  diamond-coated  tools  and  wear  pans  such 
as  seals  that  last  10  to  100  times  longer  than  conventional  counieipans. 
Subcontractors  on  the  projects  include  Oeceral  Motors,  Ford,  Boeing,  and  Cununins, 
all  of  which  will  serve  as  lestbeds  for  development  in  automotive  and  aerospace 
manufacturing  setbngs.  Three  main  challenges  of  the  project  are  to  improve  die 
adhesion  of  the  diamond  film  onto  the  metals  that  comprise  the  bulk  of  the  toote  and 

components:  to  be  able  to  reliably  coat  complicated  three-dimensional  round  shi^)^ 

and  to  coat  areas  large  enough  to  make  the  process  economically  sound. 
Kennametal's  main  task  is  to  prepare  special  ningsten  carbide  alloys  taikued  for 
coatatulltyby  diamond  films  and  that  also  are  suited  for  the  shaping  and  forming 
proceduies  of  factoiy  scak  manufacoiring.  Norton's  challenge  is  to  develop  its  CVD 
(chemical  vapor  deposition)  coating  technology,  in  which  high-quality  diamond 
fUms  ate  made  &ou  hydrogen  methane,  into  a  routine  means  of  producing  adherent, 
uniform  diamond  coatings  on  thtee-dimensioital  surfaces  on  a  scale  that  makes  — 
conunercial  sense. 

Contact:  Rob  Hay.  (SOS)  351-7864 
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